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Introduction. 


Tt has been felt that a brief annual narrative on educational progress in 
India will be a convenience to the growing number of those who are in- 
terested in the' subject- This increase of interest and the more prominent 
place which education is rapidly assuming in the administrative problems of 
the country are sufficient excuse for the innovation. Hitherto it has been 
customary- to .place more important statistics and a short statement of note- 
worthy de^lbpments before the Imjjerial Legislative Council during the 
course of the debate on the budget. The time has now come for the publica- 
tion of a narrative, which, while not pretending to be exhaustive, will serve 
to -iniftrih the reading public and to supplement the quinquennial reviews. 
The present' report is based mainly upon the annual reports of the Directors of 
Public Instruction for 1913-14 and upon official correspondence. 

, Appended to the report are the general tables and some illustrations 
of hew buildings completed during the year. These last are merely a selec- 
tion from among many which have been erected, but will serve to give an 
idea of the activity which has prevailed. 




INDIAN EDUCATION 

IN 

1913 - 14 . 

- •« > 

I. — Main features of the year. 

1. The chief event in the history of Indian education during the past few lonperial 
years has been the allotment of large imperial grants. These may be recap- grants. 
itulated as follows : — 



Non-ioeuning. 

Uccnning. 


H 

fi 

1911 

. . . 90,17,000 

• • • 

1912 

. . . 65,00,000 

00,00,000 

1918 

. 8,19,00,000 

55,00,000 

1914 

• • • • • • 

9,00,000 


Total . 4,74,17,000 

1,24,00,000 


£8,101,000 

£826,000 


The whole of the non-recurring grants was not made available during 
the year of allotment but was spread over periods of two or three years. 

2. It is important to consider how far these grants have been expended. Their 
The table in iJie appendix shows, pi’ovince by province, the amounts placed expenditure. 
at the disposal of the provincial Governments over and above the expendi- 
" ture in 1910-11, and the amounts expended. Inclusive of the unspent balances 
. carried forward from previous years, the expenditure in 1913-14 might have 
been 850|^ lakhs. The actual expenditure was only 550 lakhs. This present- 
ment of the case is, however, misleading. In the first place, the large non- 
recurring grants given for education were not made available in Iheir en- 
tirety in any one year, but Avere spread OA^er tAVo or three years. Thus, the 
large non-recurring allotment of E3,19, 00,000 given in 1913-14 Avas to be 
made available over a period of three years. Hence, even supposing that 
full expenditure was possible in all provinces, the sum spent could not have 
•-■'e^ceMed about 650 lakhs .(?.k 3., some 200 lakhs less than the figure 850 lakhs 
given in the appendix), because approximately one-third only of the allotment 
was placed at disposal of Local Govepnments. Secondly, certain sums 
Avere given for specific schemes Avliich have not yet matured.* Such sums are 
necessarily carried forward year by year in the provincial balances. 

Hence the total unspent balance at ‘the close of 1913-14 Avas 300 lakhs, 
but that .from budget allotments only 100 lakhs. The figures in the appendix 
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Bomih and 
nhication. 


will correct themselves in the course of time as the full grants come to be 
included in the provincial budgets — though new distributions will be apt 
again to disturb the figures. The value of the appendix is that it permits 
of a ready comprehension of the general financial position with reference to 
botli present and future additions to budgets arising from grants already 
made, and shows the balance for educational purposes which would ordinarily 
be available for any Local Government during the next few years. But it 
does not at present convey a correct idea of the position in any single year or 
of the balance available in the year immediately succeeding. This defect 
may be rectified (as has been roughly done above) by adding in annually, 
not the total amount allotted to education, but the amount of it annually 
made available for budgets. It was not possible to prepare the table in this 
way during the past year. Efforts to do so will be made in future. 

Notwithstanding the circumstances just described, which make the 
unspent balance appear larger than it really is, the fact that the expenditure 
was something less than 100 lakhs below what it might have been is dis- 
appointiiTg. The machineiy in some provinces and administraCfons urgeadly 
needs strengthening. It is to be remembered that in 1910-11 the expenditure 
on education from public funds amounted only to 370 J lakhs. In 1913-14 
the same source contributed over 550 lakhs towards the total disbursements 
on education. This increase in expenditure must have thrown a considerable '' 
strain upon the organisations directly concerned with the carrying through 
of schemes. In a complicated system of Government many wheels combine 
to the execution of any single project. The inability of one wheel impairs , 
the action of all the rest. * • " 

That which it is necessary to guard against is the occurrence of any 
iinnecessary delay in putting schemes into operation and the possible^ with- 
diawal to other objects of sums previously devoted to education. It*is use- 
less to replenish a granary if the lower sacks are pulled out. while new ones 
are piled upon the top. 


There are some adverse comments on the expenditure of local bodies. 
The Madras report saj^s that nearly 15 lakhs was given by government to 
boards and municipalities for their schools, whereas these authorities spent 
on tlum altogether 23 lakhs — a sum which the Director thinks does not com- 
pare favourably with the large subsidy. The Punjab report is still more 
emphatic; and in the resolution the Lieutenant-Governor regrets that manv 
municijialities show no sign of increasing interest and realisation of their, 
responsimlity in the matter of education, and especially of primary educa- 
tion.^ . There are still,” proceeds the resolution, “ several instances of 
municipal schools being run at a profit, and it appears that in many cases 
a grant fTom_ government is not followed by increased educational expend!-* 
Ture, but is simply utilized to set free for non-educational purpose the^sums"*' 



to his notif•p^h^i^T^w tA where such cases are brought 

4hdr?wal no-l/esitation in recommending the 

vSnA irn„l°L So Tho 'A^m report 

or it", reliool. tlm= ” oorlain loral Iionrd wMolrolosed some forty 

ms invohing ^ reduction, at a time when the hoard’s educa- 
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tional allotmenis from the government were being largely inercased, of lio 
fewer than 801 ehildren in the higher classes of vernacular schools in tlio 
sub-division. “ It is useless/’ writes the Director, “ to comment on the local 
understanding, so disclosed, of the principles of self-government. To what 
exigency the board thought it proi^er to sacrifice the education of the ryot 
I do not know; but action has been taken to secure that it shall be prevented 
in future from any such flagrancy of re-action.” 

3. It will be convenient to add here that the total expenditure iiom General 

- all sources on education has amounted to E.10,02,23,877 (£6,681,591-16-0) exv&iditure 
against R7, 85,92, 605 (£5,239,507) in 1911-12.and E9,06,13,595 (£6,040,906-6-8) ^ 

in 1912-13. ^ 

4. We ha^e next to consider the objects for which the imperial grants General 

were specially provided. In their resolution of the 21SL February 1913, in vrincivles 
which were laid down the guiding principles for educational policy and for ^ ^ 

the spending of these grants, the Uovernment of India first of aU emphasised 
certain points in respect of which the system in India, often criticised as 
bookish and unpractical, is thought to have failed or to have been reared on 

too narrow a basis. Tormation of character was to be the objective. 

Tfee question of religious instruction presents difficulties, but the tendency has 
been to develop the intellectual at the expense of the moral and religious facul- 
ties. , Accommodation in properly supervised hostels, attention to hygiene, 
the iiitroduetion of modern sides and practical instruction, the avoidance of 
pram rational systems of examination — ^these were among the more 

important reforms inculcated. In the different departments into which 
education^^'^/’attention was called to the following matters. The number of 
universitms was to be enlarged, teaching and residential universities were to 
be eStE^shed, research was to be stimulated, the pay of teachers in secondary 
and jiriiiiaiy'^chools was to be improved, and training facilities were to be in- 
creased. Larger grants were recommended for seconaary aided schools. There 
was to be expansion of jDrimary schools, mainly under board management. 

Technical and'industrial education was to be developed along the most natural 
and fruitful lines. Oriental studies were to be encouraged. A more suit- 
able scheme of education was to be provided for girls and imparted more 
fully through female; agency. Muhammadan education was specially treated 
^ n subsequent circular! The superior inspecting staff was to be strength- 
ened. The ainj of these pages is mainly to show what progress has been 
ma^e towards the attainment of these objects. Some points will be dealt with 
in the sections to which they belong. The more general may be disposed ot 
at once. 


6. As regards moral education, the Bombay Presidency has had the ad- Moral and 
va,ntage of a'-^sit from Mr. P. J. Gould, with whose recommendations the rclioious 
Gover^ent have generally concurred and have ^pointed a consultative insirucUon 
committee to foster the growth of the movement. The report, however, does ' 

not appear to take an dptimi^ view of the subject and quotes the remark 
of one of the deputy inspector's that “ the ill discipline in the homes of children 
will coiinte^alance any amount of instruction, or personal good examples in 
morals, received at school.” “ Thus,”, says the Director, “ one set of people 
tell us that moral training is entirely an affair of the home and that it is un- ' 
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necessary for tJic school to meddle with it; while another set tell us that 
it is useless for the school to meddle with it, since any good done will be 
counteracted by the home.” On the other hand, he emphasises the importance 
of boys’ co-operative societies, of which a considerable number seem to exist,- 
and other practical indirect methods of forming character. The teaching 
of morals has been continued in Burma.. In government schools the instruc- 
tor IS a member of the staff; but a number oi priests pay regular visits and 
deliver discourses — though in some cases their help is withheld because the 
customary offering is not forthcoming. Here again it is pointed out that 
home inliuence is the main factor and that “ Burman parents do not realise 
their duties either towards the children or towards the school.” The Punjab 
report strikes another note and emphasises the personal example of the 
teacher, which is often lacking because the narrowness of choice precludes 
selection. ” A growing restlessness and disregard for authority, manifested 
by strikes and a tendency to change from school to school if promotion is 
refused or punishment inflicted,” is attributed to the dearth of strong head- 
masters and Aveakness on the part of subordinates. 

The committees which have met in the provinces for the discussion of 
moral and religious training differ in their opinions as to the efl&cacy and 
possibility of the latter. Some provinces have not yet reported. In other 
provinces there is the feeling that something must be done. Meantime the 
experiment continues in the United Provinces, where “ religious education is 
imparted in all mission schools and in some government and aided schools ’ 
and Avhere “ opinions differ as to its results,” and in Burma, where the school 
staff do what is possible with the aid of pongyis. A subsidiary product is 
the breaking doAvn of the barrier that existed between the lay school and 
tile priest. In some of the government high schools, however, religious 
instruction either has not been attempted or has been abandoned because of 
the apathy of parents. 

It is clear that the home and the teacher are of vital importance in this 
question. As improvements are made in the staff, the forces of indirect 
moral training will be brought to bear, and direct teaching will become of 
greater effect. The attitude of the parent is beyond the scope of adminis- 
trative measures. School gatherings and periodical reports on pupils are 
measures Avhich have been adopted and Avhich. may have effect. The materials 
arc not yet available for any definite pronouncement on religious education. 

6. In the last two years the number of hostels has risen by over a thousand 
and that of their inmates by 22,224. There are now 3,879 hostels with 
120,607 boarders. Reports say little as to their effect and the method of their 


supervision. 

hygiene. . , The Government of India allotted !R25,00,000 non-recurring and 

invited Bocal Governments to call committees and frame schemes for School 
and college hygiene and the physical welfare of pupils. The following 
reforms^ haA*e been carried _ through. In Madras particular attention has 
been paid to xd^ysical training, and a post of instructor in this sub-ject has 
been created for European schools. The Government of Bombay framed 
a scheme for medical inspection of school children. Five school doctors 
arc to be appointed to examine boys in secondary schools ivlien the 
financial situation admits of the expenditure involved. The scheme has 
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been sanctioned. Meanwhile, medical inspection has already beeii initiated 
ill some schools. "Weighing machines and eye charts have been iirovided 
in government institutions. It is satisfactory to find an unaided private 
school making a record of weights and measurements and furnishing parents 
, with reports by a qualified dentist on the state of the boys’ teeth, 'ine Parsis 
show themselves specially careful regarding their children’s health, and it 
is reported that they employ an lionoraiy stafi' of thirty-five doctors includ- 
ing eight ladies for the medical examination of those who are in schools 
in Bombay city and that advice cards have been sent to parents in the case 
of 1,265 children. A class was held in Poona for the training of teachers 
in physical exercises, and a book was under preparation. Government is 
also utilising the education department in the campaign against tuberculosis 
by imparting lessons on hygiene and making liberal grants to any muni- 
cipality desirous of establishing open air schools. Considerable strides are 
being made in this Presidency in the matter of school hj^giene; and the 
Government is making use of the St. John Ambulance Association in carry- 
ing out its schemes. The committee assembled in Bengal to consider tlie 
subject has not yet reported. But some action has been taken. Three 
lecturers toured the province, delivering lectures on sanitation, illustrated 
by lantern slides, with special reference to the prevention and cure of malaria. 

A grant is given to the Young Men’s Christian Association towards the 
salary of a physical director, whose services are utilised by the education 
department. The Government of Bihar and Orissa also utilised his services 
for the training of drill masters, and purchased several play-grounds and 
erected gymnasia at government high schools. Schemes have been received 
from Burma and Assam. In the Central Prooinces ample provision has been 
made for playing grounds for all secondary schools. In the North-West 
Frontier Province two specially trained sub-assistant surgeons have for 
the present been appointed to undertake the inspection of boys in anglo- 
vernacular schools of two districts, their attention being speciMly directed 
to the eyesight of pupils and to the examination of buildings from a sanitary 
point of view. A special class has also been opened for instruction in 
hygiene of selected teachers of anglo-vernacular schools and a simple hygiene 
course has been included in the curriculum of the normal school for vernacular 
teachers. 

8. The introduction of manual training is, quite apart from the cost, no Manual 
easy matter in India. Nevertheless progress has been made. In Madras, training. 
two appointments of instructors in manual training have been created. In 
Bengal (where it is thought that its introduction “ would go far to counteract 
some of the worst defects of secondary schools for Bengali boys ”) it is hoped 
to select a few schools in* each division for the introduction of instruction 
in woodwork. A class was held during the year for instructing' the 
teachers of European schools in this subject. The teaching of manual train- 
ing at the Allahabad Training College has been successful, and the report 
speaks of the creation of avnew manual training block at one of the govern- 
ment high schools — from which, it may be gathered that the subject has 
gained root in those institutions. Sldjd has been introduced in thirty- three 
Burmese schools, and nearly 2,000 pupils were trained in this form of work. 
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ETciiTsions. 

School-leaving 

ccrlificnlc. 


Qualifications 
of teachers. 


Salaries of 
teachers. 


The Bomba}'^ rciiort indicates the large use ■which has been made of excur- 
sions for ijujiils and teachers under training to places of interest. 

9. As regards tests, in Madi’as 4,860 secondary school-leaving certificates 
were completed during the year. The number of candidates at the school- 
leaving certificate examination in the United Provinces has risen to 1,631. 
The requirements for recognition of schools for this examination are more 
exacting than those for the matriculation; principals of colleges find that 
students who have passed the former haA^e a better Avorking knoAAdedge of 
English. The number of those taking the high school final examination in 
liurina, though still small, is rising. 

10. The chief defect in education in India still remains the slender quali- 
fications of the teacher. Last year it Avas found that 62,675 teachers Avere 
trained out of a total of 229,140. This year the corresponding figures are 
67,494 and 242,544. The percentage of those trained has thus risen from 
27 to 28. Larger facilities are counterbalanced by lieaA'icr demands. The 
l)roportion of those trained among elementary and secondary teachers is 
noAV as folloAvs : — 


Per cent. 

Elementary tcaclicrji ......... 24 

Secondary tcacLors 32 

Teachers in European scliools 32 

Strictly, the classification is of vernacular and of anglo-vernacular and 
classical teachers. These, hoAvever, ansAver roughly to elementary and 
secondary teachers. It is noteworthy that among the latter- (iUi.,^chools for 
Indians) only 6,762 possess degrees out of a total of 100,887. 

Among recent dcA’^elopments in training may be mentioned the opening 
at Dacca of a nature-study class for A'ernacular teachers; the framing of a 
echeme for placing the ^/ai'M-training schools of Bengal on an improved 
footing along the lines previously adopted in Eastern Bengal; the proA'ision 
of special courses at the Allahabad Training College; the opening of a 
number of special elementary classes in Burma; and, in scA'eral prpA'inccs, 
a satisfactory increase of the numbers reading in middle A'ernacular schools, 
from Avhich the material for vernacular teachers is largely drawn. 

11. No efforts to increase the facilities for training, lioAvever, are likely to 
be effectiA'c unless backed up by such improvement in pay and prospects as 
will induce the right typo of person to submit to training and to adopt 
tcacliing as a profession. The record of reform in this direction is the most 
important feature of the year. In Madras alloAA'anecs Iiua’c been added to 
the pay of trained and approved teachers of elementary schools under public 
management whose pay is less than KIO a month so as to raise tlicir salary 
to mo, the grant of Ciipitation alloAvances has been extended to trained 
teachers in schools containing standard.*! higher than tlic third and an exten- 
sion has Ivcn graiUe<l of the concession regarding pnpils of backAA'ard classes. 
The scjilc of teaching grants to uuleil clcincntaj'\; .schools has been modified 
so as to encourage the cmploynicfit of trained teacher.-?. Tnstcad-of a uniforih 
rate of WM a year for each teacher, the .‘:<-ale ii? now IMS or 1142 for trained 
teachers of the higher and lower grade n'spcctivcly, and is rclaiucd at 1136 



for untrained teachers. The rates of stipendiary grants for masters and 
mistresses of the secondary grade have been raised from R6 to R8 a month 
to R8 and RIO. In secondary schools, more than 1^ lakh was distributed 
by way of grants and subsidies to improve the salaries of teachers. In the 
secondary schools of 'Bombay a scheme has been framed for fixing initial 
pay of graduate assistant teachers at R50 a month; supplementary grants 
have improved the pay of the teachers in aided schools, “but it cannot be 
said that the quality of the teachers has shown much improvement.” A 
sum of ln-1rh was given for the raising of the pay of trained teachers of 
primary schools; the total which has been given for this object now amounts 
to R6,33,690 recurring, exclusive of a further allotment for women teachers. 
A definite scale of staff has been kept in view in aiding secondary schools 
in Bengal and some improvement was effected by means of the imperial grant 
for aided schools. The salaries of trained elementary teachers were raised 
by R3 and those of untrained teachers by Rl. The fact that this modest 
reform cost nearly 4 - 2 - lakhs during the year indicates the scale of operations 
and the costliness of even the most necessary reforms in this Presidency, 
where the average cost of a boys’ lower primary school is still less than R102 
a year. The elaborate scheme for reorganising secondary education in the 
United Provinces, including the improvement of the pay of the staff, was 
described in the sixth quinquennial review. The question of pay in i^rimary 
schools has been dealt with by the committee which recently reported on 
the whole subject of elementary education. In the Punjab, a scheme for im- 
proving the pay in secondary schools had been previously, sanctioned; we 
read.thab the increase “ is helping to popularise the jjrofession.” The revised 
rates' o^ •,4l4AAve assisted managers in offering fairly adequate salaries to 
teasers ‘"in^ded schools. As for primary teachers, “ the minimum rates 
of R12 per mensem for an assistant and R15 for a head teacher are every- 
in force (in- the Multan division the maximum pay is R30) ; progres- 
sivi^payL aCnd personal allowances have been introduced in some districts : 
postal allowances of varying amounts are paid in many cases, and teachers 
are given .’^e benefit of provident funds. As a result the teacher’s calling 
has becomS popular, and there is no lack of candidates for admission to the 
normal schools and training classes.” Particulars are not given in the 
report- from- but improvement is shovm by the fact that the annual 
cost of a' secondary school has increased by R631 and that of a primary school 
by B15. The Government of Bihar and Orissa have made a good beginning 
in the abolition of- the unsatisfactory lower subordinate service, while 
elementary teachers have derived solid benefit from the imperial grants. 
In the Central Provinces the minimum salary of graduate teachers has been 
raised to B60, regular promotion on a time-scale secured, and a generous 
supply of special posts on higher pay for selected men provided. The mini- 
mum pay of under-graduate teachers has been raised to B.40 and correspond- 
ing improvement has been made in higher grades. A pension scheme has 
been brought info force for primary teachers in district council schools on 
Rll^and upwards and the. pay of all certificated teachers has been raised 
tdr^^he pensionary level. The. fixed pay (apart from capitation) of teachers 
in lower 'prima^-schools,.ia A ssaj?t;was’ raised from a minimum of B3 to a 
minimum pf"B8, ‘and a numhqr ' of -schools were established upon a regular 
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scale of pay in which the three teachers draw 3i20, 3il2, and KIO respectively. 
The introduction of a uniform systetn of provident funds for District Board 
teachej's was effected in the N orth-IV est Frontier Province. 

12- The establishment of these provident or pensionary schemes was a 
feature of the year in some provinces and a further extension of the system 
is desirable in order to secure a contented and permanent body of teachers. 
It is important that some provision for old age sliould be made in the case 
not only of government and board servants but also of the great mass of 
those emplo^'ed in privately managed institiitions. The Government of India 
have long had under consideration n scheme of general application and a 
small committee examined the question during the year. The large scale 
on which any such scheme must be framed, the variety of conditions to be 
provided for and financial considerations have hitherto prevented the 
maturing of this proposal. Nor is the proposal unanimously supported by 
Bocal Governments. In the meantime, local schemes liaA^e to some extent 
taken shai:>e. The provisions described at page 124 of the sixth quinquennial 
review apply mainly to board oi’ municipal teachers; so do those mentioned 
above as now existing in the Punjab and the Central Provinces. In Madras 
some of the managers of aided schools have instituted their own provident 
funds: and, where the rules are approved by government, expenditure on 
this object is admitted in calculating grants. Provident funds in secondar}’^ 
schools of the Punjab are also becoming more common. A portion of the 
grant made to the Central Provinces for aided anglo-vernacular schools has 
been set apart for starting a provident fund for their teachers ; a scheme has 
been framed which has met with the general approval of the managers. 

13. _ As regards the increase of pupils, it was shoAvn in the last quinquen- 
nial review that the number under instruction was 6,780,721. At the end, of 
1912-13, it was 7,160,944. At the end of 1913-14, it stands at 7,518,147. 
Bence, in the past two years, there has been an increase of 737,426 pupils, 
the increase in the second bf those years over the first being 357,203. The 
percentage of those at school upon those of a school-going age is now 19*6, 
against 17-7 in 1911-12, and 18-7 in 1912-13. That on the total population 
IS 3*0 against 2-7 and 2-8 in those same years. 
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Burma, with its established system of monastic education, shows the 
largest results; and the figures are undoubtedly an underestimate in that 
province.^ The increases in the North-West -Frontier Province and in 
Delhi are remarkable. In regarding totals and percentages of education in 
India, it has always to be remembered that the female portion of the popula- 
tion contributes but a small fraction. The total of boys under instruction is 
0,415,905, being 32-8 per cent, of boys of a school-going age, that of girls 
is 1,102,242, or 5*9 per cent. 

The increase in the number of those who frequent colleges and secondary 
schools continues to out-run the increase of accommodation. It amounts to 
8*2 per cent, upon the figui’es of students in those institutions last year. T?he 
increase of those who read in primary schools has amounted to 4-8 per cent. 

Strenuous efforts are being made to cope with the numbers. In the United , 

Provinces alone grants for new school buildings or additional class-rooms 
aggregating over 4^ laklis have been made to aided schools. One could wish 
that those in technical and industrial institutions would show a like rate of 
increase. 

It is noteworthy that the number of girls at school has risen by 95,606 — 
an increase which is probably without parallel in India and is certainly larger 
than in any one of the past five years. Muhammadan pupils have increased 
in number by 74,395 or 4-6 per cent. 

14. In the sphere of university and collegiate education, efforts Have Development 
largely concentrated themselves upon the planning of new universities and in various 
the organisation of university teaching and higher study. But this has not depaHments. 
been to the exclusion of improvement in existing institutions. There has been 
much buildiifg' activity both in university centres and in outlying colleges. 

A'mew departure has been made in Bombay with a College of Commerce and 
proposals for a school of Indian economy and sociology. 

The various provinces continue to work out or prepare schemes which are 

calculated to remedy the many admitted defects in secondary schools. The 
improvement in the terms of service of secondary and of primary feachers is 
a matter of radical importance; and this report shows that much' has been 
done. The Government of Bengal have made proposals for the establishment 
of an institution run on public school lines, for the children of those who are 
willing to pay substantial fees. Local Governments continue to complete 
their surveys for .the extension of primary education. The Government of 
the United Provinces summoned an important committee to discuss this and 
the whole question of elementary instruction. 

As for professional education, facilities have been increased for the train- 
ing of teachers — though thev still fall far short of reauirements. A scheme 
of extra -university medical instruction has been provided for bv the creation 
of a College of Physicians and Surgeons in Bombay and of a State Medical 
Faculty in Calcutta. There has been no special development in technical 
and industrial education and (as remarked above) the increase of those who 
seek it might be accelerated with benefit. In connexion with the enquiries 
recently made by Colonel Atidnson and Mr. Dawson as to the relations of 


I 
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teclnic-al schools and the emplojers of labour, it is gratifying to find that the 
Un-ner India Chamher of Conmeroe and the Bengal* and Xorth-Westem 
Eafl — 27 hare rendered assistance in finding p>05ts for students, ileasures 
for the enc-onrasement of oriental studies shovr steady progress, and the 


1611. Finally- the year has teen marked by the visits of numerous educa- 
tional specialists frotn other c-oontries. 

It shottid te added that the Advisory Committee for Indian Students in 
England ^ras reconstituted during the year. The majority of its members 
are Indians. The committee is associated Tvith the Central Bureau of In- 
fonnation ~hich renders helo to those students who desire its assistance. 


II. — TJrizcrHties and coUenes. 

15 The whole question of university organisation and expansion 
continues to evoke the keenest interest. The legislation of 1604 produced a 
measure of reform in the inetbod of teaching up to the graduate stage. For 
reas'.ns which are clearly stated in the r^ort of the Indian Universities 
^'ommission. tbs new law die not attempt to change the prevalent ^tem of 
fe-iera! universities: it prescribed but c-ould not stimulate university teaching. 
A c-ertain dissatisfaction has grown regarding that ^stem: the Government 
of India have given grants for advanced study and research. Hence s stage 
of fresh problems hzs been reached- Activity has taken two forms. 

In the first place, the movement in favour of new universitiK has 
continued. The intention is in some c-ases to prodnee a new type ; e.a., in the 
proposals for nniveTsities at Dacca. Aligarh and Benares." In others the 
nmin^ motive is the breaking up of excessively large areas and the 
identification of universi^ and provincial spheres of jurisdietiou. though 
here also the idea of developing "along novel lines is present: in this class 
fall the proposals for Fatna. BangoorT and Xagpur. Xone of these schemes 
has yet reached its conclusion: some are still in an inchoate stage. But the 
general approval of the Secretary of State was received during the year to 
the prop'jsal for the Dacca Urdversity. the report of the committee consti- 
tuted for the Patna University was issued- and progress was made elsewhere. 

10. In the second place, there is the expansion of existing universities 
along new iinee. In the previous year 10 lakhs had been made over to 
universities for capital expenditure and reeuTring allotments bad heen nearly 
trebled. In the present year 17 lakhs have heen siven for capital expenditure 
and the reeurring allotinents (including the earlier grants ^ven) now stand 
at the following figures : — "* 


3 -..'Ey’ • . 






. 90.000 a rear. 

TrT-'rT«rst‘.y cx BGtz.fjCLv 






. 55,000 

Cs-Icntta TTulTer^rij' . . 






. 1J2S,000 „ 

Tt:T--r^frr n* .\IlaLahad . 






£5,000 . „ 

PcT4sb-jr:;rTP7?:tj-' . 


. 

- 


• 

. - 45,000 „ 
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Tlifesc figufes exclude the sums allotted for the initiation and main- 
tenance of new universities. ' 

17. The previous (comparatively, small) grants made in 1904 were for the Higher si 
purpose of enabling universities to meet the cost of administration and 
inspection imposed upon theni by the Act of that year. The more generous 
grants of the past two years have been expended on providing these institu- 
tions with buildings and libraries befitting their dignity, initiating 
systems of centralised teaching and examining resources for a forward 
movement. The building projects enumerated below have not all been 
completed; but a recital of these and of the recurring outlay which has 
taken place will show the trend of development in each centre. 

The capital grant to the University of Calcutta, which amounted for the two years 
to 12 lakhs, is being expended on examination halls and the Hurdinge Hostel for 
students of the University Law College, books and furniture for the liteary and the 
acc|uisitiou at a cost of 8 lakhs of an important site which abuts on the group of 
university buildings. The recurring funds are being utilised for an elaborate system 
of M.A. and higJier instruction,, including the creation of the George the h'iflh 
Professorship of Mental and Moral Science and the Hardingc Professorship of Higher 
Mathematics (held by Professor Young, P.ll.S.), the apjiointmont of university readers, 
a largo number of lecturers and additional expenses connected with the Law College. 

The university has also, out of its own funds, founded a Carmichael Professorship of 
Ancient Indian Histoiy and Culture and two prof essorships' of English. Something 
will presently be said regarding the University College of Science which it is under- 
stood is being established out of benefactions. Thus the university has largely cen- 
centrated M.A. teaching in its own hands. Its policy has been criticised in some quarters 
as lacking in consideration for the facilities already existing in the larger colleges, insti- 
tuting a somewhat haphazard system of lectures delivered, in return for low fees, 
largely by half-time lecturers, without suitable accommodation, the necessary tutorial 
arrangements or any effective residential supervision of its students. The defence 
that ha.s been made is that colleges cannot cope with the number of M.A. and M.Sc. 
students which has suddenly risen to about 1,000 in the university classes (while in 
the preceding year it was about 500). To this it has been replied that the demand 
for this land of instruetion has been created by a lax system of qualifying lectures 
given in return for very low fees and frequently combined Avith attendance at the 
University. Law- College, and that cpllcgcs (which offer sounder facilities but limit 
their admissions to their actual teaching capacity) have not been consulted or brought 
into co-operation. It is reported that this policy has involved the university in 
financial difficulties notwithstanding the very liberal grants which the Government of 
India have made to it. The University of Bombay has refitted its library, but appears 
not to have launched out on any building operations. It secured the services of Sir 
Alfred Hopkinson as expert adviser, and proposed to spend small sums on the emolu- 
ments of scholars from England, on university lecturers and on its library. The 
position of things hero as 'regards M.A. teaching is different from that prevalent in 
Calcutta, no less than nine out' of 12 arts colleges enjoying affiliation up to the M.A. 
standard, while only four of the 45 arts colleges affiliated to the Calcutta University 
have such affiliation— and that only to a limited extent. At the close of the year a 
schcnle.'fbr. iho establishment of a school of i-csearcli in the field of Indian economics 
and sociology wm approved and the Government of India have promised a recurring 
grant to the university for its support. The University of Madras is spending 6J- 
■ lakhs (including a provincial grant) on its libraries and the construction of 
a . university .building. ^ It has created a . temporary prof ossorshijj of Indian 

economics and a professorship of - Indian Hisloiy;;.pnd Archroology, has appointed 
Mr. Neville, Ecllow of Trinity College, Caiubi-idgoV lecturer in mathematics for the., 
cold weather, and contemplates the development of the-'sVudy of Indian laniruatrcs unon 
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inodern lines, for wliicli purpose ])r. Mark Collins, Professor of Sauskidi uud Coinpara- 
tire Philology in the University of Dublin, Las been appointed to a ebair in Madras. 
The Punjab U^iiversity is extending its site, instituting hostels for its Oriental and 
Law Colleges*, extending its library building and reorganising the Oriental College. 
It obtained the sei-vices of Professor Hanasay Muir and Dr, Smithclls, P.R.S., during 
the cold weather to advise on the teaching of history and chemistry and to deliver 
lectures. The JJmvcrsity of Allahabad has completed the building of its University 
Law School and is constructing and equipping a library and a law college hostel, has 
created professorships of Economics and Modern Indian History and has instituted 
readerships and scholarships. 

18. It is signij&cant that the subjects most generally chosen for centra- 
lised teaching are science, economics and Indian history and language. In- 
Calcutta and Bombay large benefactions have recently been made for scientific 
teaching and x’eseai’cii. 'ihe late Sir T. N. Palit and Dr. Hash Behari Ghose 
have handed over 25 lakhs to the Calcutta Univex’sity. It is imderstood that 
a University College of Science -will be instituted, slafied entirely by 
Indians ; but Government has little information about the scheme and has 
not been consulted regarding it. In Bombaj^ benefactions have been given 
to the amount of 26 lakhs for a Hoyal Institute of Science in which will 
be provided all the science teaching now given at government arts colleges 
and possibly a large part of that given at privately managed colleges. The 
Local Government and the university are assisting the scheme, which is at 
liresent under consideration. The activity of the Bombay Presidency in 
creating facilities for science teaching has been noteworthy. Thanks to 
another generous endoxvment of nearly 8^ lakhs the Gujarat College had in 
the previous year acquired a valuable Science Institute on the donor’s con- 
dition that the combined institution should henceforward be maintained by 
Government. 

19. The following are some of the principal developments of collegiate 
education in the different provinces : — 

Two notable features in Bombay are "the progress made in a scheme for a Boyal 
Institute of Science (of which mention has Just been made) and the opening in October 
ol a College of Commerce. The report also speaks of proposals for a cculege at Dharwar, 
a college for Muhammadans and a college for women as under consideration. lu 
Bengal the year presents a record of improvement or of the formulation' of schemes in^ 
government colleges and of increase in the grant available for privately managed 
institutions. Speaking of seiniiiar work in the Presidency College the report says: — 
“ The work of the seminars showed a distinct advance ; the oi'ganisation is more complete 
and the students have ceased to be apathetic, with the result that a co-operatiou in 
btudy-proviously unknown is developing between the members of the seminars and the 
l>residing professors. Nevertheless the .value of the seminars is considerably diminished 
by the tact that many students are primarily engaged "in studying law and regard 
their reading for the M.A. as a secondary consideration,'* The report for the United 
Provinces also contains an interesting account of seminar^ work in the Muir Central 
College. An incident of note in these provinces was the opening by His Excellency 
the \iceroy on January 9th, 1914, of the new buildings of St, John's. College, Agra. 
Prog^ress is also recorded in the Punjab. The science side of the TSrovernment College 
continues to develop. Research work in botany, zoology and chemistry has been 
carried on there, A coUege herbarium of Indian plants has been started and 
a large biologmal laboratory was under construction. A college class has been 
opened in the Kinnaird High School for girls, Lahore. While the chief event in 
Bihar and Ortssa was the i>uhlication of the reg^t -'Of^^^lhe proposed Patna 



tTnivcvsity Commitleo, steady progress was made in tLo colleges. The stall 
was strengthened; now laboratories were couimenccd at the Patna College; aided 
colleges wci’o improved with the result that the number of their students rose con- 
siderably.' New buildings are being constructed for the Jubbulpore College in the 
Central Provmces, and it has been decided to establish a government college at 
Amraoti. In Assam, the development of the Cotton College, in 2 )oint both of buildings 
and of extended affiliation, proceeds apace and the province is ncg[uii‘ing a self-contained 
system of collegiate education. The new Islamia College at Peshatvar has shown 
remarkable progress. It was opened only the previous year and is a combined college 
and school of a pui’cly residential type providing religious instruction. “ Almost at 
once the demands for admission far exceeded the available accommodation. * 

* * * It has already become a centre for those pupils fi‘om the 

agencies and the trans-border districts all round the province whose parents desire them 
to bo educated but dislike sending their sons to the neighbouring schools in British 
territory." 

It remains to narrate that the number of students in arts colleges 
has risen phenomenally in the past two years. In 1911-12 it was 28,106 ; in 
1912-13 it was 32,049; at the close of 1913-14 it was 37,520. In the same 
period the number of institutions has increased by two and now stands at 
125. Students in government colleges alone have increased by over 2,000. 


III. — Secondary education. 


20. The chief characteristic of secondary education continues to be a sur- Increase 
prising increase in the number of those who seek it, with the result that here, numbers. 
as In the colleges, there is often some dilliculty in accommodating all 
candidates. Secondary schools for boys have increased by 227 and pupils by 
169,572 of whom 53,670 are undergoing instruction in English. The totals 
of institutions and scholars are 6,279 and 1,008,584 respectively. Of these 
1,349 are high schools and 2,674 middle English schools containing respec- 
tively 466,459 and 316,465 pupils. The remainder is accounted for by 
midale vernacular schools. 

*21. Tlie Government of India distributed during llic year a capital allot- Imperial 
ment of 1136,03,000. This was intended not only for secondary schools but grants. 
also for colleges and training institutions. The' following recurring grants 
were also made for secondary education : — 


it 

Madras 1,35,000 

Bombay . . . . , 05,000 

Bcugal 2,20,000 

IJnited Pi’ovinces , ’ . . . 95,000 

Punjab . ‘ 95,000 

Burma . ‘ . . . . . . . . . 67,000 

Bibar and Orissa _ 95,000 

Ccuti’ul Provinces . 68,000 

Assam . . . 34,000 

Nortb-Wes^Proutier Province 15,000 


In 1912-13, recurring grants of the amount of 3J6, 31,000 had been made for 
the same purpose. Thus the total addition to recurring funds made avail- 
able during the two years for secondary education (exclusive of some smidl 
amounts sanctipned-for.Ag^cies, etc.) amounts to E15,46,000, 
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22. The methods in which these grants have been expended and the 
schemes which are being formulated or brought into effect are briefly as 
follows : — 

In Madras marked progress has been made in the improvement of accommodation 
and equipment, over 3J lakhs being spent on the lattei*. The scheme for the gradual 
improvement of secondary schools in Bombay was drawn up in 1911 and is being 
steadily worked out. Considerable capital expenditui'e has been incuiTed on a building 
for a high school in East Khandesh, extensions of other schools, hostels and play- 



Tlie most interesting development has been that of science teaching — subject ih 
which, as will have been seen from the preceding section, great activity has recently 
been displayed in ibis Presidency- An inspector of science teaching has been ap- 
pointed, steps are being taken to provide laboratories in schools, and R33,000 has been 
sanctioned for the supply of apparatus. In Bengal it has not yet been found possible 
to introduce any general scheme for the impi*ovement of secondary education. Hence 
the recurring grant of S2,26,000 was spent on building projects and furniture, while the 
bulk of the previous recurring allotment of Ih lakh was devoted to increasing grants 
to aided schools. The report notices a novel development. " Many prominent men 
in Bengal have been emphasising for a long time the great need that exists for a resi- 
dential school for Bengali hoys conducted as far as possible on the lines of an English 
public school. During the year under review the Government of Bengal decided to 
satisfy, if possible, the demand without further delay. The Govem^^nt of India 
agreed to lend Hastings House for this purpose, and a scheme is now before that Goveni- 
nicnt for establishing a school on that property. Their idea is tha't the school should 
he temporarily housed at Hastings House, pending^ the working out of*a scheme for 
re-ostablishing it outside Calcutta on a permanent basis and in buildings of its own-'^ The 
Gov^nment of the United Provinces has long been following out the lines of a well 
considered scheme. Hew buildings have been erected both for Government and for 
aided schools, ‘while special OTants, sanctioned in the preceding year, have been made 
to the latter. A scheme for 2?«rma has received the sanction of the Secretaiy of State. 
It will provide, at a cost of 12 lakhs capital and 3 lakhs recurring, for thii 'maintenance 
by government of a few schools previously supported by municipalities, and the im- 
provement of the staff of government, municipal and aided schools. Progress “is being 
made with the scheme. The previous grant (of EGO, 000) in BiJiar and Orissa was 
fully allotted during the year, and a comprehensive scheme calculated^ to cost E4:‘9T 
lakhs capital and E3*86 lakhs recurring was submitted, but did not receive^ the general 
approval of the Secretary of State till after the close of the period under review. Hence 
the new grant of E95,000 was handed over to District Boai^ds for improvement of the 
buildings of middle English schools, while building operations were also conducted 
at certain government high schools and large building grants were given to private 
bodies. At present there are grave complaints of the inadequacy of the accommoda- 
tion in most of the privately managed schools. The scheme alluded to, when carried 
out, will greatly improve the prospects of the staff in government schools and will 
raise privately managed schools by the help of grants to an efficient standard, a regular 
scale of pay being provided for their staff. At the beginning of the year an important 
Bchcmc was sanctioned for the Central Provhiccs. The minimum pay of graduate 
teachers has been raised to EGO and of undergraduate teachers to B40, while correspond- 
ing improvements have been made in higher grades. Steps have been taken ^ to raise 
certain coyernment schools to the high standard as contemplated imthe scheme. “The 
unancial limitations to ffovernment enternriso are. liowAvfir savs tlio flliir 



— ^ . .«« t '‘I*. » r ..AAA i.uuuuiiii&r xAvui private sources 

wlncli TTill facihlalo tlic cstahlisliiuciit of iustihitions Tvliicli, llic jiid of conlri- 
ulions from governmcMl, will; be really .efficient and will be able to 6n])i)lomeut^tlje 
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educational oxganisation of tlie province so as to meet tbe growing needs in this direc- 
tion.” There has- been very great building activity. An inspectorship has been sanc- 
tioned for science leaching. ISTo general scliemo has been submitted from Assam; but 
tbe Chief Commissioner lias laid down a definite policy, an important item in wbicb 
is the transfer to government of the majority of aided schools at sub-divisional head- 
quarters. In pursuance of this policy, says tbe resolution, “ six aided high schools at 
sub-divisional headquarters were pfoA'incialised during tbe year; a scheme was sanc- 
tioned for the development of government high schools so as to provide for existing 
requirements and for tbe expansion anticipated at tbe beginning of tbe succeeding 
year; middle English schools were opened at certain centres to relieve tbe pressure on 
the lower classes of the high schools; unaided high schools were taken on to tbe aided 
list, and assistance was given to aided schools on a generous scale to enable them to 
keep pace with the improvements effected in government institutions.” A scheme for 
high schools in the North-West Frontier Province was sanctioned, in pursuance of 
which certain municipal schools were taken over by government and tbe grant-in-aid 
rules were revised on a liberal scale so as to encourage private enterprise. 

Thus the majority of provinces liave now approved schemes to work 
upon. It remains to provide funds to carry out those portions to which 
effect have not yet been given. 

23. The question of the matriculation examination is beginning to excite Defects of the 
considerable controversy. This examination represents the goal of school matriculation 
work and hence dominates both the subject matter and the method of instruc- examination. 
tion in high and even to some extent in middle scliools. At the same time, 
it provides the machinery for testing the fitness of pupils to enter on 
university courses and thus affects by its character the quality of the material 
supplied to colleges. A strong feeling is growing among educationists and 
others that success at the matriculation is an insufficient proof of ability to 
attempt higher studies and actually tends in some provinces to become 
cheaper, and that the only salvation of the colleges is to purge them of what 
is in reality, a school-boy element. 

The "Bombay report comments on the sudden rise in the number of 
, successful candidates at matriculation from 34 to 58 per cent, and 
states that the phenomenon is appsirently not attributed to any great im- 
provement in the teaching of the schools. It quotes a remark of Sir 
Alfred Hopkinson to the effect that “ an examination in mathematics with 
only three per cent, of failures among candidates drawn from schools of all 
kinds and most various degrees of efficiency must be entirely inadequate as 
a guarantee of any knowledge of the subject.” It is given as the general 
opinion' of the professors who are concerned with teaching the .first year 
class at St. Xavier’s College, Bombay, that at least one-third of the students 
(apparently over 300 in number) arc not fit for the course prescribed by the 
university. The principal of the Dayaram Jethmal Sind College at 
Karachi makes a similar complaint and surmises that this may result in a 
lowering of the higher university examinations. (In this connection, it is 
interesting to .ojiserve that Principal Paranjpye of the Fergusson College, 

Poona., is of opinion that the new B.A. pass course recently introduced in 
Bombay is too meagre to occupy a student for two years.) The resolution'bf 
the Government “of Bombay comments on this apparent lowering of the 
standard of matriculation and the consequent unprecedented influx of first 
year students, a large proportion of whom cannot be regarded as properly pre- 
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pared for higher education. It is reported from the United Provinces that 
boys migrate into Bihar owing to the impression that the Calcutta matricula- 
tion is easier than that of Allahabad. The resolution on the report states that 
“ tlie colleges are congested with students whose inadequate attainments 
render them unfitted to benefit hy a university training, and an extension 
of the school course, involving possibly the taking over by the schools of 
some of the college classes, seems to be required as much in the interests of 
collegiate as of secondary education.” 

Various proposals have been made for remedying this state of affairs. 
One is the substitution for the matriculation of a more intelligent form of 
test. This nlready exists as an alternative in Madras, Bombay and the 
t nited Provinces, though in Bombay it does not admit to the university. 
In Madras 4,800 secondary school-leaving certificates were completed during 
the It is stated in the United Provinces report that principals of colleges 
are finding that students who have passed the school-leaving certificate 
^amination are, as a rule, better able to understand and converse in English. 
Burma too has a high sclmol final examination; the number of those who take 
it, though small, is growing. Bihar and Orissa have appointed a committee 
to considCT the question of a school-leaving certificate and the North-West 
frontier Province has referred a scheme to the Punjab University. The 
Government of India have declared themselves in favour of some sort 
of test which gives consideration to the school record. Another proposal now 
frequently piit forward is the elongation of the school course so as to include 
all or a portion of the intermediate stage of instruction. In the Imperial 
Legislative Council, the B[on*ble Pandit Madan Mohan Malaviya advocated 
the teaching of the intermediate standard in all high schools, the student 
subsequently taking his degree at a college in three years. Dr. Tej Bahadur 
Sapru, addressing the Provincial Conference at Meerut, suggested that the 
of the intermediate stage should be relegated to the high schools. 
The Bombay report quotes the opinion of Dr. lifackichan, principal of the 
Wilson College, who would like to see the number of students in the first* 
5 "ear reduced and thinks that at least one year should be added to the high 
school course, so that students should complete in school the work that they 
now do in the first 3 ^ear of the college course. 


7 V, — Primary ^cchication . 

25. The increase in the number of pupils reading in public primary 
schools for boj-s during the quinquennium 1007 — ^1912 was 801,980. No 
higher quinquennial increase had been recorded. The figures for the past 
tluoe 5 *ears arc: — 


1011-12 


KnmVcr ftt Knmbor of 

pritnirr fclioola pupils in bors lnrm»c of pnpil*f. 
' for boj ^ p-imiry w)>ool% 

llft,r .02 4.n22.Cf9 

111021 i,7CS.013 243,303 

1 1C,C30 4,073,01 fi 2(r,S73 


« A 
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Thus, in two years, there has been an increase of 461,268 pupils in pri- 
mary schools. The provincial figures are as follows ; — 


, 

Pioviiico. 


Number of 
boys’ pnmary 
Bcbools* * 

Number of pupils 
reading in boys' pvimiry 
' cobools. 

Ii.crcnso or 
dccicnse of 
pupils. 




1913. 

1914. ' 

‘ laik 

1914. 


Madrng . 

. 


26,223 

26,018 

1,016,100 

1,080,478 

+ 74.872 

Bombay • 

a 


12,169 

12,790 

723,816 

760,986 

+27.170 

Bengal » 



. 28,107 

27,470 

1,047,255 

1,028,484 

—18,771 

United Provinces 

• • 


. 10,158 

10,4 \ 1 

C47.63d 

666,156 

+18.022 

Fiinjab 

• , 


. 3,689 

4,168 

197,663 

220.566 

+22,892 

Burma 



. 4,733 

5,04 G 

162.037 

189,038 

+ 26,401 

Bibar and Oriusn 



, 22,463 

22,609 

637,634 

644,223 

+ 6,689 

Centml Provinces 

* • 


. 3,471 

3,846 

261,406 

289,639 

+28,133 

Assam • • 

■ • 


. 3,534 

3,760 

148,278 

161,730 

+13,452 

North-West Proniier Province 


« 335 

440 

16,899 

22,301 

+5,402 

Coorg 

• • 


84 

98 

6,909 

6,650 

+ 641 

Delhi ‘ , 

• 


G9 

76 

3,907 

4,877 

+970 



Total 

lld,02d 

11C,C60 

4,768,043 

4,973,916 

+205,873 


All the provinces have contributed to the increase save Bengal, where 
both schools and pupils have declined. The causes of the decline are men- 
tioned later. 

Aa remarked in the last quinquennial review, the figures given in the 
preceding paragraph do not disclose the whole truth. Some of the pupils 
reading in boys’ , schools are girls while boys are also found in girls’ schools. 
The pupils reading in the primary stages of secondary schools and in some 
of the other public and private institutions which impart primary education 
Jiave to be added in. The calculation of those undergoing elementary instruc- 
tion is as follows : — 


^ • 

Boys. 

Girls. 

Total. 

In primary stage of public schools . « 

6,117,629 

970,423 

6,087,952 

In athor public schools giving primary education • 

141,670 

26,018 

166,688 

In clomonfary private schools t< aching a verna- 
cnlur ■ . • • • • 

349,164 

19,478 

368,642 

- ; " Totals 

5,608,203 

1,014,919 

6,623,182 


Seven -years ago the- total of children in the elementary stage of instruc- 
tion- was 4 dominions; two years ago it was 6 millions; in the past year it was 
Gf millions, dr 17'3 per cent, of the population of a school-going age — namely 
28-7 per.-cent, in .-the case of boys' and 5-4 per cent, in the case of girls. 

- 26.' This 'advance was to a‘ -large extent made possible by the gr an ts Im'perial 
allocated to elementary education. In considering these grants, it is not grants. 
only the sums^ihade available in 1913-14, which have to be taken into consi- 
deration, but- those of the previous years also. Primary education is a matter 
' of ifilow mobilisation and the effect of disbursements becomes apparent only 
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gradually. The grants recently made in the nine major provinces for this 
object have been : — 

Non-recnrring. 

n 

1911 9,95,000 

19ia 90,000 

3913 81., 00,000 

The financial effect has been as follows : — 


Rocntring. 

a 

4 •« 

30,00,000 

19,85,000 


Amount contributed to boyn* primary 
Bchoolfl in 


Porcontapfo to total 


Public funds * 
Fees • . 

Other private fandn 


Total 


' 1012. 

« ^ 

1013. lOLL 

1012. 

1013s 

lOM. 

B 

1,17,91,788 

40,87,961 

ft , ft 

1,82,38,070 1,6 1,81,800 

G5*G 

CC7 

697 

42,98,114 43,00,788 

23,30,107 24,39,672 

22-8 

21-6 

19*4 

20,82,714 

IFO 

117 

10*9 

, 1,79,02.453 

1,08,07,231 2,82,21,410 

1000 

mro 

100-0 


Thus public funds are coming to take a proportionately larger share 
in meeting the cost of elementary education, and the amount of fees collected, 
though it has increased, shows proportionate diminution. 

It is necessary to consider how far expenditure on primary education 
keeps pace with the allotment of additional grants. The recurring grants 
took effect first in 1912-13 and now amount to 1149,35,000 annually. The 
increase in annual expenditure on the maintenance of primary schools for 
bOTs since 1911-12 (the year before the grants were made) is now R34,44,000. 
This, however, does not- necessarily mean that grants have not been spent. 
For some Local Governments, such as those of Bengal, Bihar and Orissa, 
Burma and the Central Provinces (which show a short^e in recurring ex- 
penditure) spent a portion of their grants on capital objects. (Such expendi- 
ture is not included in the expenditure figures given above; and the statistics 
regarding money employed on buildings and furniture do not distinguish 
between primary and other grades of institutions.) It is also probable that 
some portion of the grants has been utilised in indirect expenditure, such as 
training, the cost of inspecting staff, etc. 

27. In the primary department of education interest centres round the 
schemes of expansion and improvement made possible by the liberal grants 
of recent years. 

Madras records an addition of 794 public elementary scbools for boys. In^Bombay 
an extensive programme bas been framed and G21 primary schools for -boys were 
opened during tbei year. Bengal on tlio other hand sliou's a decrease of 637 institutions. 
Tbrongbont the presidency tborc bas been a falling ofli in the number of upper primary 
Bcliools, for wbicb, says the report, there is apparent lack of enlliusiasin. The decrease 
in pie number of lower primary schools is confined to the western districts and is ex- 
plained as duo to various causes— floods, closer inspection and the conversion of 
sonm soboo^b into mahtabs. “ The increase in- the number of lowot primary schools 
in Sastem Bengal,” Bays the report, “is due mainly to tlie'nnmbor oLtbese -institutions 
of an improved type wbicb bavc been founded in panchayati unions and for which funds 
bare been liberally given to distadet boards. This sciiemo of oxpans'ion of primary 
education bas just been introduced ipto Western Bengal; and it is hoped that succeeu- 
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iug reports mil bc^ able to announce an all-round advance in tbe numerical sirengtli 
of primary institutions.” Tbe decrease in pupils attending primary schools is 18,771. 
The main lines of advance will be tbe cstablisbmeut of model primary schools and 
the provision of buildings for aided schools. In the United Provinces an important 
committee has gone thoroughly into the question of primary education, schools and 
scholars show an increase (the latter of 18,622), and various steps have been taken to 
secure some permanence or guarantee of solidity in aided institutions. Programmes of 
extension have been drawn up by many boards in the Punjab. Numbers show an increase. 
The following passage in the report is of interest. “ The theory that there should 
be central upper primary schools surrounded by lower primary branches does not find 
favour in this province; the demand is everywhere for a complete primarv school and for 
a board school in preference to an aided one.” The system of central schools surrounded 
by branches has, on the other hand, been recommended by the committee in the United 
Provinces. Burma records a very satisfactory advance, mainly in monastic schools, which 
will offer a simple curriculum. Bihar and Orissa shows a moderate increase. The report 
and the resolution combat the charge that the grants should have been used to increase 
^the number of schools rather than their efficiency. The resolution says: — “At the 
last census it was found that in Bihar and Orissa the proportion of persons between 
the ages 15 and 20 who were literate was less than one-third of the proportion between 
the ages 10 and 16 who wore at school — ^in other words that very large numbers of children 
leave school either wholly unable to read and write or so poorly equipped in this respect 
that five years suffice to obliterate altogether the results of the meagre teaching that 
they have received.”* In the Central Provinces and Assam the increases have been 
considerable — particularly in the former. In Assam education has been made free 
in middle vernacular and upper primary classes. This has had an excellent effect in 
increasing the number of pupils in middle vernacular institutions. The NorUi-West 
Frontier Province also shows a satisfactory increase in the same class of institutions, 
along with a general increase of schools and pupils. 


28. Some of the reports emphasise the difficulty experienced in obtaining Type of 
a satisfactory type of building for primary schools. The essentials of such building. 
a building are cheapness, space, good ventilation and light. The Bombay 
report speaks of a type of house with dwarf walls and a roof supported by 
pillars, which is common in Ceylon. Furniture is stored in a small room 
which is constructed at one end of the building and can be locked up. 

Matting is sometimes provided, to be let down as a protection against wind. 

Coolness is ensured by a roofing of straw or locally made tiles. But often 
quite lialf the children are taken out to work under trees for the greater 
part of the school period. Similarly, the Punjab report says that what is 
required, for a small village school- is some form of open airy shelter, which 
need not cost much, supplemented by a shady tree if possible. On the other 
hand, what actually happens is that a few comparatively expensive buildings 
are erected, while elsewhere “ classes are held in private houses where boys 
are huddled together like sheep in a pen and can hardly breathe.” The 
Director recommends a shady tree and a light shelter against rain with a 
store-room for apparatus- Needless to say, no single type will suffice for the 
varying climatic conditions arid the different materials found throughout 
India, ' . . . 


29.' The diffioult problem of providing suita-ble education for children GhiMren 
engaged- iii industries deserves special attention and more notice in repoita envploij^ in 
than it sometimes receives. I'he Bombay report mentions the opening of n industries. 


* Compare sixth Quinquennial RovioWi pnra. 324. 
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Tobacco Compariy-'s Factory at ^ilonghyr. It has provcci very pi-jixeppt'ui acii 
has noiv 453 children on its rolls. Xlght schools were also estahiished at 
Sahei)gan] for the children employed in the iSahai Grass Indvistiy and at 
Sakchf for chilrlven employed in the Tata. Company's T\'or!cs. ’,vl:ile 7 sr.ch 
schools were established in the BLnnfaaid .«i:b-f]ivision for children er.’ployed 
in the mica factories. In addition to these pflicol.^ th-e Indian Bailway 
Company maintains, with the help of a distrirr hoard jri'art. 31 srhcols r.^r 
Giridih for the children employed in il.s collieries there. Tlicre arc few 
large factorifc\s in the province, hnt it will he scan that .a'tive so'ps have been 
taken for the edneation of the children employcil in the hirge" ir.dnsirial 
concerns.” In As.sam there are now IIS schools for te;i av.rden rhildrcr.. 


V. — Profe.f?lcr.nl enr] tqi-^ci/rl p^itectlo.t. 

General 30, The number of students in p)Tofe.«sionaI a,rid speci.-l schools an«l 
colleges has risen from 204.600 to 2I3.S64. The main developments are sl'.own 
in the follovring paragraphs. The subject of tliC tra.ining; of teachers 
been partially treated above (page 6). There is nothing; particular to 
record about lega.1 education save whatha.s already been s.Md in secricn 11 
and the fact that the nur.'iher? of chose who study law have increa-sed from 
3,877 to 4, 083. 

Train ir>j of 
teacJieirs. 



1 

the ^ ^ _ 

raised by the distribution of grants and the creation of new schools. Ti'.e 
following developments are noticed. In ;/ the scheme has keen trieo 

and has succeeded of utilising diploma-holders of the second-ary training 
college for giving instruction in teaching to masters of aided hierh schools in 
Poona and for supervising their actual" teaching in schools. ha.5 .a 

network of 117 y?.'-r?/>trainTng schools for elementaiy teachers. Tlie greater 



impronn 


lie 


multiplying 

Government of Eastern Bengal and Assam had framed a. sch.eme for scfll 
further accentuating this policy ancl improving the schools. 'A schenie lues 
now been drawn up""on the lines of this Eastern Bengal scheme for placing' 
all these institutions on an improved footing. In Eastern Bengal seyeyil 
schools of this typie have already been built: and it is hoped with imperial 

^ 1. Tr< 


cii^uragiTig resuitiR jn .une practisiHj 
this Cent ml Prar.inces re-training classes l*Sv%- hiesn', opened. 1 
period of training at the normal schools has been' ^tended to th 


three years.. . 
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32. The encouragement of oriental studies is a point on which the Gov- Oriental 
ermuent of India have recently laid stress, as was indicated by the assembling studies, 
of a conference on the subject in 1911. It is dillicult to gauge progress here. 

During the past two years the numbers in oriental colleges have increased 
by 217 and now stand at 1,6G9. But this by no means represents the total 
of those engaged in such studies. The private institutions wJiich teach 
oriental classics show an increase of 5,032 pupils, the total now standing at 
00,232. In many of these, liowever, the instruction is not of a high order. 

Some of the special public scliools are engaged on similar work; but it is 
impossible to distinguish the precise number of these. As already noticed, 
some of the universities have created cliairs of oriental studies. The Calcutta 
University has founded a Carmichael Professoi’ship of Ancient Indian 
History and Culture. Madras has secured the professor of Sanskrit and 
comparative philology in the University of Dublin to till the chair of philology. 

The Punjab University has made new apiDointments in its oriental college. 

The University of Allahabad has created a chair of post-Vedic studies, and 
the report of the United Provinces has an interesting description of the 
J’rincess of Wales Saraswati Bhawan or Sanslaut library at Benares, which 
has been constructed and equipped by liberal contributions and a; government 
grant, and was opened by the Lieutenant-Governor during the year. “ It 
lirovides not only a libraiy, where the Sanskrit manuscripts are securely and 
suitably housed, but reading and lecture rooms where students of Sanskrit 
may have opportunities for receiving instruction and for quiet study with 
ready access to materials for research. It is intended to foster higher Sans- 
krit studies both on oriental and western lines, to be a meeting place of the 
East and the West, of the old and the new, where the traditional learning of 
the pandit, may be linked with the scientific methods of critical scholarship. 

Gf the offspring of this union high hopes are entertained,” In addition, 
posts have been created of a superintendent of Sanskrit studies and of an 
inspector of pathshalas. The Government of India have made a grant to 
I he Asiatic Society of Bengal to enable that body to utilise the services of 
Dr. L. P. Tessitori in editing the bardic chronicles of Rajputana. Various 
Local Governments have framed schemes, some of them after calling com- 
mittees to consider the subject. The resuscitation of higher scholarship on 
a liberal scale and the blending of pandit lore with modern critical research 
Avill be' a sIoav process ; but the process has commenced. 

33. A school of tropica,! medicine was sanctioned for Calcutta, and the Medical 
foundation stone Avas laid in Eebruary 1914. The buildings are now com- (ducaiion. 
l>lete and it.’^vyas hoped that the school would be opened early this year. 

It is . pq?sil^, however, that in consequence of the war there may bo 
some postponement. Steady progi’ess was made Avith the imiDiwement and 
rc-construction of .the bacteriological laboratory at Parol Avhich Avill be con- 
verted .into. ,a- school of tropical medicine similar to the one AA'hich has been 
started in Calcutta. . 

A scheme -Avas submitted to the Secretary of State- for rendering assist- 
ance to the College of Physicians and Surgeons of (^ilcutta associated with 
the Albert Victor Hosp|_lahat'|33elgachia. This independent medical insti- 
tution will now. be affiliatccl with the Calcutta University, and its qualifica- 
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Technical and 

industrial 

education. 


tions will be recognised by Government, In Bombay a College of I’liysicians 
and Surgeons was established for the granting of lieenses and diplomas to 
college students who are not prepared to proceed for university degrees. 
jtx similar body, called the Slate Medical Faculty, w'as founded in Calcutta, 
Medical Eegistration Acts were passed for the ])residcncic3 of Madras and 
Bombay and for the province of Bengal. 

Arrangements were made for the improvement of medical education in 
Madras and for the re-organisation of the leaching staff at the Madras 
Medical College. A scheme was approved for founding a medical college 
for women and a training school for nurses at Delhi. The idundation stone 
of this school was laid by Her Excellency the late Lady Hardingc the day 
before she left for England in Febi’uary. A proposal was brought forward 
for the creation of post-graduate classes at tlie King George's Medical 
College, Lucknow, for civil assistant surgeons, and the question of the 
establishment of similar classes in other provinces is under consideration. 
The Women’s Christian Medical College at Ludhiana for the training of 
female sub-assistant surgeons, compounders, and nurses was formally re- 
cognised by government and received a grant-in-aid. It continues to make 
good progress. 

A scheme was introduced in Madras whereby officers of tlie Indian 
Medical Service and civil assistant surgeons serving in the Madras Presi- 
dency are now deputed to the Government Ophthalmic Hospital in Madras 
for definite periods in order that they may receive a systematic course ot 
ii^truction in ophthalmology. A scheme for improving the -training .of 
railita^ assistant surgeons who will in future undergo a five years’ course 
of training similar to tliat given to civil assistant surgeons was sent home 
for the approval of the Secretary of State. His approval has now' been 
received. 

Si. The numbers in engineering and surveying schools show a 
decline, those in technical and industrial schools an increase of nearly 2,000. 
The number in both together is now 13,570, an utterly inadequate total when 
it is considered that there are over 47,000 students in arts and professional 
colleges and over a million pupils in secondary schools. Few facts aliout 
education in India are so important and significant as the comparative 
paucity of those who are preparing for a technical career. The report from 
Bihar and Orissa, in remarking upon it, says tliat the new survey class was 
designed to admit 50 pupils every year, but last ye.'ir only 14 wore admitted, 
and that the admissions to tlic sub-overseer courses fell off. Again, the 
District Board of Bahraicb (United Provinces) opened a carpenters’ school 
in 1913 in order to test the reality of the demand for technical instruction; 
notwithstanding all efforts, the carpenters asked that their boys should be 
paid to attend and outside the carpenter class only two or three pupils pre- 
sented themselves. 

In Madras a good deal has been done towards tlie improvement of the 
tannery industry and- the manufacture of tanfiing extracts. The Sir 
Jamsetjee Jheeieebhoy School of Art and- the.^.^ictoria Jubilee Technical 
Institute, Bombay, show satisfactory progress; -The equipment of the 
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technical schools at LuoknoAV and Gorakhpur and of the carpentry school 
at Bareilly has been much improved. An interesting development is re- 
ported from the weaving scliools in Bihar and Orissa, where the cost of the 
yarn will be paid by government and recouped from the sale of manufactured 
articles, while the balance, supplemented by a further grant, will form 
a fund for the purchase of looms for successful students. It is proposed to 
open a third mining class in the coal-fields. The buildings of the engineer- 
ing school at Nagpur have been completed. 

35. During 1913-14: the question of making drastic changes in the curri- Agricultural 
cula of the various agricultural colleges in order to attract the right class of education. 
men to them and thereby to increase their usefulness and popularity came 

into especial prominence and was one of the iirincijDal subjects discussed 
at the meeting of the Board of Agriculture held at Coimbatore in December 
1913. The only changes actually carried out at agricultural colleges during 
the year under review were in the Central Provinces where the curriculum 
of tlie Nagpur College was altered in the direction of concentrating chemistry 
and botany in the first two years and of paying more attention to agriculture, 
veterinary science and engineering in the third year, and in the United 
Provinces wliere the kanvngo students were removed from the Cawnpore 
College, a separate school being established for them, 

36. The new buildings of the Forest Research Institute at Dehra Dun Forestry 

were completed during the year. education. 

37. A post-graduate course in veterinary bacteriology and sanitary Vderinary 
science to which a certain number of members of the civil veterinary depart- education. 
ment will in future be deputed annually was initiated at the Bombay Veterin- 
ary College. 


VI. — Education of S'pecial classes. 

38, In a short review like the present it is not necessary to deal with the 
subject of special classes under every head. Thus, nothing is said of the 
education of chiefs, since there has been no special development during the 
year. 

39. The number of girls in public institutions has increased from 929,927 Education of 
to 1,019,514 and the total from 1,006,636 to 1,102,242. Only 6*9 per cent, of girls. 

the female population of school-going age are at school. The actual figures 
arc still small,-' . Tlie proportionate increase is satisfactory in that it is the 
highest annual increase on record. Beyond these figures there is not much 
to note in the.Wy of general movements. The imperial grants have per- 
mitted of the opening of new schools. The Government of Bengal are ex- 
perimenting with 'pancliayati unioirgirls’ schools — ^presumably a pendant to 
the boys’- schools of that species. It is recorded that in Madras the number 
of Muhammadan girls at school has more than doubled in the last two years. 

Several reports speak of the large increase in the number of girls reading 
in boys’ schools. The admission of girls into the lower classes for boys is 
often the prelude to the ostablisliment of a girls’ scho'bl. A form of educa- 
tion which does not appi^r to have given satisfaction is zenana teaching. 

In the Punjab it has not- been generally successful; and the demand for it 
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is siiwll. Tlic reports from (ho Uiiitod I'rovinnvs and IJiliar ami Orissa, ‘'peal; 
uiiiavotiraljly of it. Jn Ueiij'al al<mc the work is con.shlered to Ftdl of 
promise. 

The I’raiuitig of suitable curricula for girls’ schools is exercising tlic 
minds of cduc.’itionisls, csi>ccially in the ruiijnh, where Queen Mary’s 
College lakes (he lead in modern methods r>f instruction, 'ffie InsjJivlress 
in licngal considers that the work of c<lucati<*ii is .sulwrdinatcd to the idea 
of a ” pa‘5s." and the social and <lomc.stic .aspects of sch'K»l work are 
ncgloctod. t^hc <loes not consider the matriculation to luj of real value in 
girls’ .seliools. it is comforting to hc-ir that in nn aidixl jttmhh Urdu sclmol 
in Bombay instruction in lir.sl aid ami nulling is regularly imparled by an 
o.xpcricnccd teacher to the higher clas-es. 


I'rom almost every province the <*ry is for more women teachers. Thus 
want is undoubtedly one of the main stumbling blocks in the educ.ytion of 
girls. Its solution on a large scale is .still to seek. Anumg the steps which 
arc being taken, it may l>e mcntimied that Madnis has a hostel for Jlrahman 
widow.s at Triplicane.* It (’ontains 2.'» iKcirders. 


ISitropraj} 

c^uaition. 


RhtJiammadan 

education. 


‘10. Work has progressed in the matter of I''ui‘opeaii education along the 
general lines indic.'itcd at the t^imla I’onfcrence of l‘dl2. (irjtnts liave been 
made for this purpose, including and KtJO.tHX) for the education 

of the poor in Calcntia ami Madras city respectively. The incre.as|^ in the 
number ot pupils h;is he<*n 2.t)b2, and tlic total now stands at e.v- 

clnsive of Bangalore and other places not covered by pnivinctal reports^ 
According to the calculaticm made in the sixth (jui'gonennial review, over i a 
per cent, (if Bangalore is included, over 10 per tvnt.) of the bital domieifm 
community arc at school. Xiunerieal pmgress has !>ecn most niarkctl in 
ifadras and Bninhay, the pupils rising by ITS nnd^lO'2 per cent. I no 
scheme for the estahlishment of a training tnllegc for I'.uropeans in soiitnern 
India (in addition to the class at Snmiwar, wliich makes {iroviston for t*PI 
India) is being considered. Salaries have been increased niul better tcnciie . 
arc employed in consequence. In ^ladras grants Iuino also been usco lo^ 
the establishment of classes for phj'sicnl training and domestic 
A manual training class for teachers was held in Bengal. 1 he Lt^vrenre 
institutions at "Murroe and Snnuwar have licon improved. * The 1 unjn > 
resolution says, “ The year has been one of steady progress, and tbere is no 
longer any difficulty In obtaining a g(x>d education in a liill climate at 
moderate expense for children of the Anglo-Indian community. 

41. In April 1913, the Government of India issued a circular containing 
suggestions on the education of Muliammndans. It was pointcil out tliat 
this section of the community, while it now held its own in* tlic pt’JiiJjJt'J 
schools, was still backward in the liiglior grades of instruction, ^nc 
measures of improvement suggested wore that ntaktnhif sbouhl nc encouvageo 
to adopt a secular course, that the teaching of .Urdu should ho proviiien 
where necessary and that special text-books should be framed for semi- 
secular maJitahs. It was thought. that existing inadrassas and Islamia 
colleges and schools should he improved aijd new schools established for 
Muhammadans in suitable loc.alilies. The- provision of- Muhammadan 
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hostels and the appointment of Muhammadan teachers and inspectors and 
of a reasonable number • of Muhammadans to committees and governing - 
bodies of institutions -were also mentioned among other matters requiring 
attention. These are still under’ the consideration of some of the Local Gov- 
ernments. - 

Muhammadan pupils have risen from 1,625,054 in 1912-13 to 1,699,449' 
or by 4-6 per cent, against an increase of 4-S per cent, among Hindus. The 
remarkable increase in the number of Muhammadan girls at school in Madras 
has already been noticed. Similarly in Bengal the increase among Muham- 
madan girl pupils was more than four times the increase of the previous 
year, though the Director observes that the progress made by Muhammadans 
as a whole is very slight. In Bihar and Orissa there was a slight decline. 

It is interesting to find that in several reports mention is made of the 
readiness of Muhammadans to enter the common schools and of the un- 
popularity of special institutions. Notwithstanding satisfactory progress 
X in the number of Muhammadan pupils in Madras, schools chiefly intended ' 
for this class of the community decreased and their pupils fell off by over 
10,000. The Muhammadan high school in Bombay, which offers many ad- 
vantages, is shunned by those who can afford to send their children to other 
institutions. The Director in Burma, in answering the question whether 
Muhammadans are really apathetic in the matter of education, says that 
their only apathy seems to be in not wishing to send their children to purely 
Muhammadan schools. 

Muhammadans still show hesitation in entering technical schools. The 
; .resolution on education in the Punjab quotes the following extract from 
the presidential address recently delivered at the All-India Muhammadan 
Educational Conference. “ Thirty years ago the cry of the Indian Mussal- 
mans used to be the cry of despondency, that in the matter of English 
education we have allowed ourselves to lag behind. Thirty or forty years 
hence I am afraid the burden of our cry would be that we have fallen behind 
all other communities in the peaceful avocations of manufactures, commerce 
and industry.” 

The progress made at the Islamia College, Peshawar, has been men- 
tioned. The Government of India have now made a liberal recurring grant 
to the Islamia -'.College at Lahore, while the Government of the Punjab has 
given over 1^' lakh as building grants to Muhammadan high schools and 
has accorded,^ concessions by way of enhanced scholarships and remission of 
, .fees... "C 
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APPENDIX. 


i showing <province hy jiromnce the amounts of imperial grants jAac^ at the disposal of the Local Governments 
over and above the expenditure in 1910-11 and the aniounts expended by them. 


aca» 

Partloularff. 

19X0-11. 

1911-J2. 

1012-13, 

1913-14. 
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(In lakhs.) 
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67*61 
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-• 
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68*10 


82*41 
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Slalcmmt sltouwg prni nice by pinvnicc the fl«(oifii/s of imjicnal ghml at (hr ili'-jwal of lie l/>ettl Gmrnmctits 

over and aJmr the cr)inidilurc in Wt(>-1) iind lie nnmvh cTjicndnl hij fZ/'m— confd. 
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Total • SI *56 

i 




1 


Total , 119*53 


Spent 

fi0*2t 

fi7-5S 

7S-33 

81 -W 


BMfvnco , 

1 

+7-.77 

+ 3-23 j 

i 

+37*50 

Pnnjib 

AmUnblo , 


3I-P9 

34*93 

31*00 




Non-r ocnrrtng 900 
grant. 

Mmico, non-TCCur- 5*23 
ring. 

Br*ewjn 1013-14 . (JO 

34*30 




Total . 

Reeurring gnnt . 4*C0 

Non.rcourrinpemn! i‘o0 

Provions recurring 4*C0 
grant. 




t 

\ 

1 

Total . 40*32 

Now rccorring grant 3 SI 

New non-roenrring 
grant . * 




1 


Total . 6S‘05 


Spent 

3I'00 

38-70 ! 

40-02 

64-77 


BMivnco . 


+ 5*23 

( ‘ ■ —-CO 

i 

+ 13*25 

iBunDii . 

Avatlnblo . 

,, 

24-27 ^ 

1 2^27 

24*27 

- 



Kon»r 0 c n'r r 1 n g 8‘00 | 

gTMlt, 1 

1 Balance, non-rccui- 5*30 

1 ring, 

1 Keenrring grant « 3*00 | 
Kon-roenrring grant 1-fiO 

Balance, non-rccor- 3*33 
ring. 




Total . 32*27 

ProTion«j recurring S’tW 
grant. 

Now roenrring grant 3*07 




i 

Total . 34*16 

Kew noa-tecarring 
grant . . 21*23 

total . 5S*12 

" 

Spent 

21'27 

2fi-S8 

' ' 30*43'' 

3S*8(i 


Bitanco . 

•• 

+ 5*39 

* +3*63 

+22*26 
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APPENDIX, 


showing 

over 


•province hy province the amounts of imperial grants placed at the disposal of the Local Governments 
and above the expenditure in 1910-11 and the amounts expended hy them — contd. 


0 . 00 . 


ParticuloTfi. I 1010-11. 


1011 - 12 . 


1012-13. 


1913-14. 


(In lakhs.)] 


B 

(In lakhs.) 


Drissa 


Available • 


B 

(In lakhs.) 
27-32 

Koonrring grant • 6*30 

Non-roonxring giant 3*00 
Totai* . 36*62 


Balance 

ProviouB rocTirrlng 
grant. 

Now recurring grant 

Now non-rocuxring 
grant 

ToTAn 


ovincos 


Spent 

Balance 

Available . 


27-32 


32*68 


B 

(In lakhs.) 
27-32 
. 3*04 

6*30 

6-23 

33-78 
74-07 
46-01 


Spent « 
Balance 

Available , 


24-41 


Spent ' 
Balance • 






+ 3-04 


+ 28-70 


24-41 

Non-r ecurring 4*00 
grant. 


Total 


28-41 


Balances non-roctir- 
ring. 

Beourring grant 
Non-recurring grant 
Total 


24*41 

2-70 

2-06 

1*60 


26-86 


31*02 


29*45 


Balances non-rooux- 
rmg. 

Previous roourring 
grant. * 

New reouiring grant 

New non-TecuxTing 
grant 

Total 


24-41 

2*17 

2*06 

2*60 

17*76 

40*07 

31*60 


+ 2-70 


+ 2*17 


+*18*47 


11*04 

Beourring grant . 1*86 

Non -recurring grant 1*00 
Total • 13 89 


Balances non-recur- 
ring. 

Previous roourring 
grant. 

New roourring grant 

New non-rcenrring 
grant 

Total « 


11*04 


13-09 


11*04 

•20 

1*86 

1*77 

13*00 

27*86 

17*34 


+ -20 


• 10-62 
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APPENDIX. 


itif s/iowtnff ‘province by province the amounts of imperial grants placed at the disposal of the Local Governments 
over and above the expenditure in 7910-11 and the amowits expc7ided by them — contd. 
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APPENDIX, 


showing 'province hy province the amounts of imperial grants placed at the disposal of the Local Governments 
over and above the expenditure in 1910-11 and the amounts expended by them — concld. 


ace* 

Particulars. 

1010-11. 

1011-12. 

1912-13. 

1913-14. 



(In lok^,) 

a 

(In lotchsO 

B 

(In lakhs.) 

B 

(In lakhs.) 

Bengal 

Availablo 

• • 

36*00 

Non-r eourring 11*17 
grant. 

• • 

* • 




Total . 47*07 

\ 



Spout 

SS'DO 

4011 


* • 


Balance 

•* 

-f-C-90 

•• 

•• 


Availablo . 

. . 

370 09 

37009 

370*09 


1 

1 

1 


X^^on-y o c u r r in g 91*00 
grant. 

Balanco. non-rocur- 55*86 
ring. 

Balance, non-recur- 62*47 
ring. 




Total . 461*09 

Bccuixing grant . 57*04 

Non-rccurring grant 67*26 

1 

Previous recurring 67*04 
grant. 

Now recurring grant 60*47 

Now non-roourring 

grant . , 320*42 





Total , 650*24 






Totai. . 850 ‘49 


Spont 

37009 

405*23 

497*77 

650-11 


Balance 

■ • 

65*86 

62*47 

300*38 


> — OChero is a disoropanoy bot\?oon tho balances as shown for tho provinces in detail and the figure for all*Indio. 
o to tho adjustment of grants consequent on the redistribution of torritorios in 1012. Tho result is that tho all-India 
; the end of 1013-14 Is short of tho addition of tho detnilod figures by R4^07j000. 

xponditnro in Ooorg duiing 1910-11 was ropoi ted as H74f000. As this far cxooods any previous oxpendituro (and evon 
iituTO in 1911*12) it has been thought bettor to onter tho 1009-10 figuro in tho first column of figures as being more normal and 
.tive. 
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GKNE^AIi 


Abstract Statement op Expenditure on Public Instruction in the 


(For ddails see 



TOTAli DIRECT EXPENDECDRE ON PUBLIC INSTEUCTION. 

TOTAL 


UuivxBsrrT 

School Education, 

School Education, 



___ 

Education. 

General. 

Special, 





Colleges 



O^iidng 


Total. 

Univeisity. 


Arts 

forPto- 

Sccondaiy 

Primary 

special 

Schools. 



Colleges. 

fessional 

Training, 

Schools. 

Schools^ 

Schools. 



1 

2 

3 

4 

6 

a 

m 

8 

9 



B 

B 

B 

B 

B 

B 

B 

I. Institu-f®'” Males 

6G,9G,10S 

20,79,380 

2,23,89,638 

2,22,21,410 

20,02,887 

37,09,418 

6,87,68.841 

] 21,21.668 

C^or remales 

78,162 

23,930 

33,21,372 

33,80,G44 

4,60,117 

2,39.667 

74,93,688 

) 

Total 

57,74^70 

27>03,316 

2,67,11,010 

2,60,01,054 

24,63,004 

40,08,976 

6,02,62,629 

21,21,668 

2. (o) Percentagea of 

5-95 

5*49 

16d7 

15-81 

6-33 

6-13 

62*88 

2*16 

Provincial ex- 
penditure inclU' 
ded in colnmzia 
2—17 to total 
Provincial ex* 















pendituio on 
Public Instruc- 






. 



tion. 









(6) Percentages of 

•17 

-04 

8-98 

60-84 

1-86 


73-51 

•• 

l«ocalPnnd ex- 
penditure inclu- 






- 

c' ' 



ded in columns 









2—17 to total 

1 







local Pund ex- 
penditure on 









Public Instruc- 






V 

- > 
t 


tion. 









(c) Percentages of 

•84 

•07 

21*76 j 

64-06 

•36 

2*7f 

79-85 

•• 

Municipal ex- 
penditure inclu- 
ded in columns 







tern 


2—17 to total 
Municipal ex- 









penditure on 






y 



Public Instruc- 
tion. 




-4 

#•' '' 



2-12 

(d) Percentages of 

•6-76 

2-70 

26*65 




60-10 

total expendi- 









ture in columns 
2 — ^17 to total 

i 

-> 







expenditure or 
Public Instruo 

L 






> 


lion. 

1 



• 

' -0 

■ ■ 

. r 
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SEVERAL PrOVINOES OF BRITISH INDIA FOR THE OFFICIAL YEAR 1913-14. 


General Table lY.) 


INDIREGr EXPENDITURE ON PUBLIO INBTRUanON. 







Special 


B 

Total 

Expenditure 


Diceotion* 

Inspec- 

tion. 

Soholar- 

ehips. 

Buildings, 

Grants fox 
furniture 
and 

apparatus 

Miscella- 

neous, 

■ 

on Public 
Instruction. 


B 

11 

12 

13 

14 

16 

16 

17 ‘ 

18 

B 

B 

B 

B 

B 

B 

B 

B 

J-For Males 1 1. 

8,27,831 

4d,17,940 

16,88,461 

1,36,67,145 

23,46,630 

89,01,704 

3,30,71,348 

10,02,23,877 

1 For Females J 

8,27,821 

45,17,040 

16,88,451 

1,30,67,145 

23,40,530 

89,01,794 

3,39,71,348 

10,02,23,877 

Total. 

2-27 

11-67 

2>41 

20-45 

4-21 

4-05 

47-12 

100 

2. (a) Potcouiagcs of Pro- 









Tincial expendi- 
ture included in 
columns 2 — 17 to 









total Provincial 









1 expenditure on 

Pubiio Instruc- 









tion, 

• • 

1‘26 

Aft-- ^ 


2*07 

2*02 

26*40 

100 

(5) Percentages of Local 



5 





Fund expenditure 



Tv- " 






included in 


ifl 




1 



columns 2 — ^17 


it " 







to total liocal 

-3v 


- ^ 






Fund expenditure 
on Pubiio In- 


' «*c 







struction. 


•34 

>03 

. 16*33 

1*18 

2*27 

20*15 

100 

(c) Percentages of 




- 





Municipal ex- 


■ «« 

‘V 





penditure inolud- 
od in columns 









2 — ^17 to total 









Municipal ex- 





■v - 




penditure on 




: 





Pubiio Instruc- 

•82 

4'51 

1-68 



8;88‘ 

33*80 

• 100 

tion. 

{d) Porcemtages of total 
oxpendituro in 
columns 2 — 17 to 
total expondituio 


--4«l 



TV 






■V 





on Public In- 


. r 

* 

• ^ 

4 

- 



Btruotion. 
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GENERAL 


Abstract Statement 6e Expenditure on Public Instruction in the 

{For details see 


TOTAL DIRECT EXPEITOITORE 



UiovEKsrry Education. 

School Education, 
Genshal. 


Arts Colleges, 

Colleges for 
Professional 
Training. 

Secondary 

Schools. 

Primary 

Schools. 

1 

2 

3 

4 

5 


^ u, p. 

0, p. 

^ a. p. 

a a. p. 

3, Avorago cuinual co&t of educating oaoh pupil in — 





rOost to Frovinoial Bevonucs 

Govommont Institutions . < 

CCost to Local and Municipal Funds 

174 2 8 

a 10 11 

287 2 4 

14 0 

21 6 6 

0 6 0 

9 6 10 

0 0 5 

^Total cost 

258 10 5 

373 4 i 

43 7 8 

0 16 1 

T t-r* » t f Cost to Provincial HovenueB 

Local Fund and Mumoipal \ 

Board Schools, (.Cost to Local and Municipal Funds 

4 16 11 

11 13 1 


m 

10 6 

4 16 



Total cost 

100 1 1 

78 7 1 

13 2 3 


lustUations .in Native C ' 

164 12 8 

« « * 

18 4 11 

4 6 1 

L Cost to Local and Municipal Funds 

•• 

» • "i 
ar 9 • 

* ^ A ' 

.. 0 10 7 

0 7 4 

Total cost 

195 15 11 

* “ * 4-. 

i 1 

. 30 7 3 

m 

( Cost to Provincial Kevenues . 

Aided Institutions » < 

(Cost to Xiocal and Municipal Funds . 


123 W‘ 9 

HS 

0 10 3 

,117 

Total cost * - 

139 7 2 

220 0 5 

23 0 0 


Unaided Institutions . . , , , Total cost * 

71 4 4 

82 8 11 



a „ ♦ . . . r Cost to Provincial Bovonues . , . 

All inslituUons . A 

C Cost to Local and Municipal Funds • 

6G 10 3 

17 6 

245 8 0 

1' 0 11 

5 C 1 

2 16 

H 

ToTAIi COST 


331 . 7 10 

25 0 -4 

4 13 10 
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SBvsiiAi. Provinces op British India for the official year 1913-14 — contd. 
General Talile IV J) 


ON PUBLIC INSTRUCTION. 


SonooL Ndhoation, Special. 


Traiiung All ofcUor 

Schools. Special Sohools, 



0. p. 

0. p. 

/s 0. 2>. 

149 

3 6 

110 10 6 

46 4 11 

G 

7 7 

10 8 

0 11 3 

168 

2 10 

129 7 0 

C3 16 0 

4 

0 7 

8 7 0 

16 7 

96 

2 11 

35 14 3 

4 0 11 

. ^ 99 

3 8 

.64 12r 1 

mm 


100 9 8 
0 s' iO 



64 7 

4 

120 5 

9 

17 14 

4 

161 13 

*.7 




14 

3 

6 

11 

8 10 

10 

8 

6 

1 



1 1 

16 

1 


3. Average annual cost of educating each pupil in — 

Cost to Ptovinoial Bovcnucs . . . 

> Government Institutions. 


0 11 8 I Cost to Local and Municipal Funds 


16 7 Cost to Provincial Bovenucs 
4 0 11 Cost to ZiOoal and Municipal Funds 


2 6 Cost to Native States Bovonues 

Cost to Local and Municipal Funds 

8 2 4 Total cost. 

2 2 3 Cost to Provincial Revenues 
18 9 Cost to Local and Municipal Funds 


f Local Fund and Municipal Board 
i Schools. 


^Insti 


Institutions in Native States. 


^ Aided Institutions. 

18 9 Cost to Local and Municipal Funds . J 
Total cost. 

9 6 2 Total cost ..... Unaided Institutions. 




2 15 3 Cost to Provincial Bovonues * . 

2 2.0 Cost .to Local and Municipal Funds . 

Total cost.’ 


All Institutions. 
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GENERAL 


Colleges, Schools and Scholars in the several Provinces of 


Class Ata> issrmmoiis. 


vsirsasar sdvoatzoh. 

ArU CoUega, 


£sgllsb 

Oriental 


CoUtga for Frofetriondl Traiving. 


Iatt 

Medicine 

EnKincerlng 

Teaching 

Agilcnltuio 

VctetinaiT 

Commeicfal 


Total 

School EnvoAnos, GEinsitAii. 
5 eeoniarv Sohoo b. 

Tor Boys — 

IDgta Schools 

MidaiosciiooiB{^5^ ; : : : 

For Glila^ 


illghScIioob 

MiaaioSd,oob{Ejg“^,, . ; 


Total 


Piimarv ScTiocts, 


Tat Boys . • . 

For Gills • 


Total 

School Edhoahoit, firKcuLr 


Training Schools forMsatcis 
Training Schools for Mlstxcssos 
SehoobolAxt • . , 

JAW schools • • , 

McfUcsl Schools , » 

£naneotlog and Snrceyln!* Sd^ools 
Techfdat sad IMestrlal bdiooU 
Ootnmotclsl Scliools 
firlniltaral Schools 
X^oitnatOTT Schools . 

OUict ;;cliootB . , , 


Total 


FUBLTO IK 


UlTOEE FOBLia 


Managed by Government, 


Totxlot Couxflci AifD Schools or Bmuo IssTnrcmo!i. 


JlBrnaged by Local Funds 


Humber ot 
Institntlons. 

Hnmber of 
Srholara on the 
rolls on Slat 
March. 

Average 
onmber on 
the rolls 
monthly daring 
the year. 

1 Average daily 
' attendance. 

1 

Knmbcr of 
Institntlons. 

Knrabcr 
of Scholars 

on the rolls on 

3 Ut March. 

2 

3 

4 

6 

6 

7 

25 

2 

8,611 

382 

8,408 

304 

7,653 

265 

4 

1 

485 

26 

10 

4 

4 

0 

3 

1 

1 

2,841 

1,676 

1,211 

664 

166 

172 

OS 

2,860 

1,667 

1,238 

668 

104 

170 

oa 

2,112 

1,633 

1,078 

620 

165 

174 

77 

1 



8 

SO 

16,795 

16,670 

13,786 

6 

510 

220 

70 

70 

72,166 

11,600 

7,205 

70,323 

12,224 

6,515 

0 ], 6 ]S 
10^726 
4 '>^ 5,775 

66 

316 

V/. 877 

♦ 

20,013 

46,070 

121.684 

18 

8 

! 20 

2,070 
, 7 J 6 
2,602 

2,016 

668 

2,466 

2,391 

625 

-.. 1.886 



O 

... . r 4 

182 

i.on 

421 

07,657 

05442 



^^y »016 
• - » * 1 


r,>{; 102,016 







610 

670 

23,030 

46,602 

27,125 

43,366 

rfr 21,583 
•. 31,271 

' 32,213 

2,360 

1 , 066,743 

/l 21,603 

1,110 

73,731 

70.491 

■’i^i 



j 

328 

20 

6 

1 

11 

7 

za 

‘ 3 

7 

77 

11,005 

SOI 

1,288 

14 

1,002 
676 
. 1 ,S 7 B 
350 

** 1,202 

6,700 

10 .G 8 S 
- -.855 
!' 1,270 

' '' 16 
1,033 
610 
1,520 
410 

' * 1,201 
6,584 

0 . 788 
762 

1 , 047 . 

16 

1. sia 

665 

1.200 

4,408 

251 

3 

' *' 40 

1 

2.240 

31 

■"joi 

364 

. 404 

mmm 

21,096 

. 21,180 

303 

5,009 j 







mm 

211,624 

203,309 

170*,738 

36,146 

2 , 286,870 j 


;jC?- 
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British India for the official year 1913-14. 


atlTUTIONS. 

CnAsa OP IrrsTiTUTioKS. 

Makaoxhsmt. 

and Municipal Boards. 

Maintained by Native States. 

ATcrasc num- 
ber on tbe rolls 
monthly during 
j the year. 

ATcrase dally 
attcnoance. 

Number ot In- 
sUtutionB. 

Number of 
Bcholnrs on the 
rolls on Slst 
March. 

Average 
number on the 
rolls monthly 

dturing the year 

■ 

Average dolly 
attendance. 

8 

0 

10 

11 

12 

13 

1 

600 

26 

D 

456 

22 

6 

¥ 

3 

640 

a a 

6> 

508 

505 

USIVEBBIXY EDUOATION. 

Arts Colleges, 

EiuUBh. 

Oriental. 

Colleges for Professional Training, 

lAW. 

Medicine. 

Engineering. 

Teaching. 

Agricidtuie. 

Veterinaiy. 

Total. 

School Edhoatzok, OnmsuL. 
Seeondarp Schools* 

'Eott Boys — 

High Schools. 

^^ratar } Middle Schools. 

Eor Girls— 

Blgh schools. 

vSmSSuar } Middto Schools. 

Total 

Primary Schools, 

For Boys. 

For Girls. 

TOTAL. 

School Education, Special. 

Training Schools for Masters. 

Training Schools for Mistresses. 

Sdzools of Art. 

Iaw Schools. 

Medical Schools. 

EnfdnMTlng and Burveyhm Schools. 

Technical and Industrial ^hools. 

Commercial Schools. 

Agricnltoial Schools. * 

Heformatoiy Schools, 

Other Schools: 

Total,... 

Total op colleoes and Sqhoozs op Puslio Instiiuoxton. 

541 

484 

8 

640 

568 

605 

20,688 

46,868 

117,688 

123 

1,805 

•* 

18,650 

40,506 

06,686 

1,419^. 

- 

/-V ‘36 

V' ,140 

: VjJc»W 

w !^V / 

1 

. , 3 

0,060 

9,627 

1,319 

308 

.128 

9,201 

8,026 

1,208 

278 

118 

7,771 

7,589 

900 

203 

01 

186,1^3' 

'^i0^‘^i66,44O 


20,042 

19,820 

1 16,663 

* 

1,877,880 

1,477,521 
- 84,220 

8,11?^ 

: ' 202 

102,304 
! 23,660 

‘ 180,186 
28,064 

140,647 

15,880 



3,411 

216,054 

200,250 

j ' 166,036 

. 

^208 

,33 

- N •• 

* \ ‘*2,173 
' - : 103 

.r 

330 

2,134 

28 

’-1,742 

85 

' Cil 
" • 253^ 

' ,1 

19 

80 

43 

405 

610 

' 81 
i 87 

393 

** 469 

1 ‘ 

76 

85 

250 

305 

4,847 

^4.242 

— 

*C-. 20 

i> 

1,056 

. * ^ , '-970 

665 

• 2,184,180 


• 8,638 

233,002 

280,006 

173,850 

:*:•> — — 
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CUSS OP iHSTrrtjnoKB. 


Tiuiuljcr of 

institutlOBB. 


TJHIVEBSnT EDTJOATIOH. 

Arts CoUeyes, 

EngUsh •'ll'' 

Oriental . 

cmegnlmrnlettimil ITnniiiW.^ 



lledlcine 


Teachlns ■ 

AgncuituiQ 
Veterinary . 
Commercuil 


TOTAL 


For Boys— 

HlgliSclKWls ujj, . 

jnddle Schools ^ vernacular 

For Girls— 

HlghSchooU •_ 

BHddle Schools ^yemacnlar 


TOTAL 


Tor Boys 
For Gills 


Fninary 5c7iOoI». 


14 


TOTAL 

SonooL EnuoATios. Special. 

Trainlne Schools for 
Txalidnp Schools for Mistresses 
Schools ol Art • • 

Xavr Schools . • 

Burveftog Sctoota 
TeffiSanaindnstrlalSchoob . 

Commercial Schools ■ • • 

AerlculturalBchwIs . 

KcfoTmatOTy SchooU . 

Other Schools 

TOTAL 

rOTALOPCOLLEOrS AITO SOnOOXS OP BUBUO 

issTiiocfnos. 


68 

Ifl 


1 Average 

HumDerot Uumberon 

Scholatson then's 

the rolls on 

SlBt March. 1 dunngthe 

1 year. 

ivptage dally 
attendance. 

1 

16 

17 

18,G1S 

1,120 

18,283 

1.017 

1 16,200 
800 

• 132 

120 

100 

■•■ « 

" 43 

*' 42 


Number ol 
Institutions. 

Number ol 
Scholars on 
the rolls on 
31st March. 

18 

19 

25 

2 

9,172 

141 

o' 

1 li074 

•“ 1 

2 

ri 37 

10,389 1 

"1 




133.074 

78,165 

6,260 



r 217,314 

1 su*,.'-’- 

, 370,203 

[ 40,717 

343,443 
87,474 ^ 

: ... aon 017 


269,463 

30,380 


. ]'* ‘^"Ei.045 



PBIVATEj^^;^- 

‘■"iifS'w®! 

(5) ", 'SQyB 
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tABLE ill— coHtd. 

of Brilish India for the official year 1913-14: — contd. 




✓ 

IffOUnEll OF SOnOLAltS OH TUC 31BT OF 
llAKOn liEMlHlHO 




Grand Total 
of Institu- 
tiona. 

Grand Total 
of StdioUrs 
on Uio 31st 
of March. 

lingliah. 

A Classical 
Langungo. 

A Yornn- 
cular 
Language. 

Kumber ot 
girls In boys 

BCllOOlS. 

Kambor of 
boys In cirls’ 
BcboolH. 

«;!TjL‘^s OF iHSmtrrioNS. 

S2 

23 

24 

25 

20 

27 

28 

1 

125 

24 

37,620 

1,000 

37,167 

301 

20,105 

1,641 

10,776 

162 

165 

•• 

Umvebsitt Louoatioh. 

Ar(9 Colleges. 

Cngli«h. 

Oriental. 

21 

4 

4 

33 

3 

1 

1 

4,055 

1,070 

1,211 

703 

150 

172 

02 

3,434 

811 

700 

021 

17 

* • 

32 

" 182 
-■ 

.. 

1 

00 

0 

.. 

Colleges for Prof*s$ioMl Training, 

I/ivr, 

Medfeino. 

Lnidnccring. 

Teaching. 

Agriculture. 

Veterinary. 

Comnicrcral, 

100 

47,254 

43,101 

21,708 

20,110 

231 , 

Totaij. 

3,340 

2,074 

2,250 

400,150 

310,465 

225,060 

431,818 

220,600 

1,205 

174,617 

27,004 

30,787 

448,670 

300,182 

220,201 

■ 


SCHOOL CnUCATlOH, GENEIUO.. 

Seeondaru Schools, 

Vor Buysr-' 

High Schools. 

Vcniaculor } Middle Schools. 

357 

210 

203* 

21,312 

10.501 

21,025 

18,088 

16,105 

230 

4,410 

010 

2,430 

12,401 

11,480 

10,720 

m 

2,321 

2,670 

2,010 

For GIrN— - 

High School. 

Ve"?nacular } "Jddlo Sohoob. 

0,840 

1,071,112 

003,051 

247,000 

1,027,702 

24,507 

7,807 

TOTAXi 

110,050 

14,722 

4,073,010 

644.755^ 

54,400 
^ 13,302 

1*82,013 

28,117 

1 

4,084.344 

642,254 

885,310 

1 

20.808 

Primary Schools, 

For Boy^. 

For Girls. 

131,372 

6,6)8,07* 


1^10,130 

0,tS2ft.50S 

385,310 

, 20,808 

lOTAI, 

SonnoTj VnnnATinK SPT'orAT. 

010 

88 

30 

1 

. 24 
10 

‘ ,^; 230- 
' ' 70i 

7 

0,120 


023 
% 350 
^VlOO 
14 
^,145 
003 
2,501 
, 004 

*■ • 

^ T, 

6,387 

2,042 

’i75 

220 

” 222 

bb,483 

14,082 

1,676 

604 

*1,037 

108 

8,023 

330 

11 

- 1,032 

130,052 

00 

30 

38 

*’ 231 
70 

* “0,O71 

21 

3 

” 668 

WV16W44 X4 AJ 14 1 96 

Training Schools fur Masters. 

Training Schools for Mistresses, 

Schools of Art. 

TaOW Schools. 

51cdlcal Schools. 

Lngincciing and Surveying Schools. 

Technical and Industrial Schools. 

CoinmcTclal Schools. 

Agricultural Schools. 

Beformatory Schools. 

Other Schools. 

7,201 

205,700 

10.102 

102.761 

,108.310 

0,645 

602 

Total. 

145,018 

0,812,830 


6611.746 

6,742,710 

410,002 

20,207 

Total of Collloes ahx> Schools of Fhblio ihsthhotiok 

1,521 

1,214 

10 

25,771 

304 

6,057 

l.fMK) 

2,141 

08 

imi 

37,278 

22,008 

850 

357,228 

11,4U 

146,4^ 

^ O' ^ ^ 

818 
f 601 
113 

2,804 

21 

602 

-- 30,000 

, .08,770^ 

,4^^870 1 
' 30.100 

8,024 I 
502 

3,550'^ 

2,308 

340,347 
11,110 , 
14,008 
008 
64,731 
3,430 

1,120 

300 

J 28 

•it?' “ ' « 

*■ It 

- *;:o,Di8, 
^,13^; 
*2,688, 

6 

3 

120 

■‘ m 

PBlYATi: INSTITUTIONS, 

1. Advanced Teachxnq-* 

(a) Amhio or Pcislnn. 
ib) fianstnt. * 

(e) Any other Oriental Classic. 

2. 'Llementahy TEAcntNa — 

Vernacular only or mainly. 

;; G?^l } <*> Koran only. 

•» Other Schools sot coNFoniciKO to 

. „ Girls S DEFABTltEHTAL &TAHSABD5. 

30,716 

- mEm 

332,010 1 

: 

430,816 

42,300 

0,025 

Total. 

185,388 

1 

f 846,438 



402,038 

30,132 

GEAND TOIAL. 
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. fiBNEftAi 


NumbiT of Scholars on 31st March 19U in the several Provinces 


i — — 

■■■n 

iflll 


Unrona, 







I 

H 






ronb. 

Otben. 

Toru. 


nr 

lodian ** 
Christians. ^ 

Irabmans. j 

Nod> 

Irabmana. 

Auliaicuu*' 1 
(lami. ^ 

luddhlsts. 

UKIVERSllY EDUOATIOM 











Acta GoctcoEa 

( af Ain 

ISO 

m 

13,360 

n,668 

3,788 

858 

442 

399 

87,167 



* iFCDIltC , 

80 

JOO 

50 

. 75 

4 

1 

29 

8 

353 


fMiile . 


1 

1.000 

102 

450 

,« 

•• 

a 

1,669 




•• 

•• 


•• 

" 

*• 

•• 

■* 


CoLtEQES roc ProrrssiONiL TrAiBjBO. 









4,0S1 

1 


('Male . 

7 

48 

1,017 

1,001 

347 

1 

85 

e 



• ircmale . 

.. 



1 

•* 

•• 

•• 

•• 



(mxt . 

• ircmalo . 

121 

20 

65 

2i 

412 

4 

818 

0 

64 

1 

3 

1I3 

12 

21 

2 

1,50T 

69 


f Molo * 

122 

2S 

404 

480 

64 

2 

80 

1 

1,211 



* ^remale . 


.. 

• • 


•• 


•* 


656 

47 


fUslc . 

16 

S8 

234 

223 

118 

2 

.. 

30 

Tedcbmg . • • . 

* tlcmalo . 

33 

Ha 

• • 

1 

•• 


•* 

' * 

92 




HI 

43 

30 

1 

• « 

8 

• * 

CommetcUt • « « > > 

' trcmalc . 

,, 

,, 


<• 

■ ■ 

»• 

•' 

*• 

** 




a 

61 

50 

SI 

,, 

8 

7 

165 

AgricuUurQ • > . • • 

' t^ciaalo . 


,, 

.. 


.. 


•* 

* 

178 







112 



40 


rMale . 


.j 

S 

18 

• • 

■* 


Vclennary 

* . 


•* 




* * 



— 


Total • 

672 

1,270 

17,386 

21,484 

4.950 

m 

0T7* 

633 

47,254 

SCHOOL EDUCATION. GENERAL. 




— 






ScooHSiAT Sonoois. 











Boy*. 

Higb 5choj[ii . « « . . 

1 Male 
't, Female . 

S.0D0 

054 

14.300 

682 

116,638 

200 

217,683 

182 


10,487 

230 

4,421 

100 

7,605 

122 

i 404,065 
2,004 

Middle SJioolfr-* 

EngUdi ..... 

VcrnaculAT .... 

rMalo • 
‘(.rcinalo . 

rMnle 

• (.remnie • 

4.106 

1.513 

13 

3 

10.308 

1,460 

3,800 

1.253 

65,117 

251 

20,802 

154 

149,224 

403 

87,054 

500 

78,210 . 
83 

^ soiitKi^ 

303 

8,244 

341 

• 46,109 
'•15,062 

1,051 
178 1 

4 

; 6.67* 

1 

6,022 

41 

812,028 

4.437 

207,804 

18.050 

VoT QirU, 

High Schools 

(Male . 

* t Female . 

1,430 

7,812 

207 

4,440 

IDS 

1.370 

ISO 

1 3,227 

20 

S30 

■ 

49 

1,343 

184 

707 

2,321 

10,00) 

Middle SdiooL)^ 

Eegliah . . . • . 

rMalc . 

1,500 

402 

4D 

7S3 

110 
O AATm 

23 

272 

H 


30 ' 
r 270 

2,670 

17,021 

•1 Female , 

5.000 

7,203 




2,916 

'Vcrnacalat .... 

fMalo . 
• tVemale . 

3 

13 

145 

2.600 

> 21 
2.253 

101 

8,555 

83 

1,501 


•• 

”787 

18,700 


Total 

30,440 

46,780 

205,812 

470,501 

202,370 

87,240 

7.537 

20,399 

1,071,112 

Faivahv Sohools. 










4.888.597 

885,310 

Fot Boy« , , . . , 

fMale 
't Female 

1,?C2 

93' 

i 05,201 

1 ai,47C 

! 402.801 

) . ,48,101 

i 2,708,417 
> 204,771 

050,802 

15,677 

126,185 

48,809 

8.091 

504 


i 

Tot 

fUale 
*1 Female 

07 

. 1,20 

1 2 , 20 c 

3 25,Q0( 

1 DU 

t 82.2SS 

r S.24D 

1 278.412 

2.577 

109,202 

8,578 
15,848 
✓ 

467 

3,941 

^ '150 
8,463 

20,809. 

623,047 


TOTAL 

m 

m 

r 693,671 

i 3,280.840 

1.108,218 

i 38,411 

8,097 

164,806 

5,518.671 
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TABLE m-A. 

of Bfitisli India^ according to seXy race, or creed. 




Caropeans 
and Anglo* 
Indlan.s. 

Indian 

Chrtsttans. 

Bthdhs. 

Aluhamma* 

dans. 







Brahmans. 

Kon* 

Brahmans. 

Buddhists. 

Famts. 

Others. 

Totai^ 

SCHOOL EDUOATIOK, SPEOTAL. 










TwinlDg; Pclionls . . . . . 

/ KTolo . 
tFemsIo , 

0 

171 

1,311 

807 

4,041 

270 

0,030 

332 

2,663 

167 

312 

22 

“lO 

243 

22 

ii.occ. 

1,681 

Schools ot At! • . • - • 

/ Male 
t Female . 

8 

17 

80 

4 

209 

1 

013 

3 

240 

S 

40 

17 

.21 

3.353 

44 

Lav Schools ... 

TMalo . 
(Female . 

2 

1 

4 

12 

* 

6 

•• 

;• 

28 

Medical Schools 

( Male i 

1 Female * 

0 

21 

64 

m 

971 

7 

1,806 

10 

CIO 

13 

n 

10 

60 

3,507 

211 

Enitlnccrlng and Survcylns Schools 

/MaIo . 
(Female . 

206 

0 

117 

300 

80 

42 

•• 


20 

810 

Technical and Tndnstrlal Schools • • 

yMnlo 
(Female . 

S07 

1,103 

1,839 

1,400 

826 

31 

3,390 

303 

2,658 

73 

34 

130 

160 

1 

307 

14 

0,640 

3,205 

Oommcrclal Schools . , • . 

fMale 
(Female . 

87 

101 

IBS 

24 

093 

1.074 

2 

100 

77 

327 

3 

30 

1 

2,607 

131 

AfirleoHutal Schools . • • ■ 

/Male . 
(Female . 


11 

,, 

•• 

.. 

•• 

• • 

*9 

11 

fieformatory Bchoola , , . • 

/Male . 
(Female . 

1 

33 

40 

033 

301 

87 

•• 

42 

1,202 

Other Schools . . • . • 

r^lalc . 
tremalo . 

65 

G1 

271 

163 

17,788 

104 

13,741 

050 

100,304 

23,678 

8,034 

no 

01 

0 

140 

3 

141,570 

25,016 

c 

TOTAh 



25,261 

29,618 

130,927 

3,888 

068 

963 

205,700 

Total ov Collcoeb akd SonooLfl 
, IHBinooitoK, 

OP PlTBtlO 

87,740 

208.632 

842,027 

3,803,352 

1,462,480 

289,016 

17,600 

186,221 

0,842,886 


7 

■■mi 








PMVATB INSTirurrONB. 



■ 








ASTAKcen TFAomiro. 

(a) Arable or rcRlao . 

/ Maid . 

‘ 1 Fcmsle . 

;; 

4 

108 

028 

6 

34,801 j 
1,402 1 

•• 

i 

1 80 

- 

36,871 

1,407 

(b\ Sanskrit 

• {i&io ! 

;• 

27 

18,200 

277 

3.181 

345 

4 

• • 

• • 

04 

21,476 

622 

(c) Any other Oriental riaa«lc . 

/Male , 
‘ircmslo , 


•• 

IS 

272 

352 

10 

• * 

46 

158 

•• 

351 

605 

EtevesTAnr TnAoniKO. 











A Vemnctilar only or mainly— 

For Boys . . « . 

/Male . 

* (Female , 


3,957 

700 

10,366 

779 

131.491 

0,008 

20,217 

984 

108,690 

1,803 

66 

11 

3,015 

no 

347,310 

9,018 

For Girls • . • v,' 

/Male 
• (Female . 

- 

27 

801 

77 

056 

1,365 

4,450 

183 

1,600 

153 

770 

3 

69 

46 

823 

1.854 

0,500 

wsatKWY TEAonisQ. • 

The Koran only— 

For Boys .... 

/^lole 
' (Female . 


.. 

688 

! 

070 

27 

316,037 

28,109 

.. 

,, 

28 

117,323 

28,136 

For Girls .... 

/ Male . 

* (Female . 

•• 


*'l20 

“401 

4,830 

26,200 

•• 

;; 

‘*270 

4,830 

26,150 

OrsER Schools kot coyroBzuN'o to B^ahtsiental 
Stastdaeds. 

Pot Boy. . .... 

•• 

1,783 

864 

8,207 

183 

1 

1 

37,880 1 
1,681 1 

1 

32,477 i 
321 

1,007 

27 

84 

18 

i.410 

4 

03,404 

2,688 

For <j|)rts 

/Mate . 
ItPcmolc t 

83 

80 

»4 

640 

“622 

n 

1,768 

4 

010 

06 

264 

•• 

“ 47 

104 

3,812 


Total 

00 

8,208 



240,000 ! 

172,903 



; 675,311 

, QJIA^JO 1 OTAL 

87,800 

210,740 

888,420 

4,002,270 

3,690,440 

> 462,818 ; 

17,088 

102,647 

7,518,147 
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6ENEEAL 


Nvmher of European Colleges^ Bcliooh and Scholars in the several Provinces 

PUBUC 


l^lANAQED BV GOTERXStEKT. 


Class of IIrsT^^^IO^^s. ■ 

1 

Eumber oi 
Institntions. 

Ifomher o£ 
Scliolorfi on tho 
rolls on Slat March. 

Average number 
on tho rolls 
monthly during 
tho year. 

Averago daUy 
attendance. 

1 i 

2 

3 

4 

6 

Usmnisrnr Edotatioti. 

Arts OolUges. 





English 

-• 

-- 

*• 

•• 

Collegc/i for Prof€Saional Training, 





Tc&cbing 

1 

14 

16 

10 

Totai« 

1 

14 

16 

16 

SoaOOI. £dT7CATIOZ7p Gbnhrax.. 

Secondary Schools. 

For Bovs— 


. 


¥ 

High Schools ...... 

G 

1,005 

IgOGl * 

032 1 

^liddlc Schools, Englisli .... 




-• 

For Girls — 

High Schools 


non 

036 

564 
' 32 

Mifldlc School^ EngUsh .... 

1 

44 

35 

Totai- 

10 { 

EISS 

1,732 

I,57S . 

Priwory tSicAoors. 

I'or a 

i 

] 



For Girls 

1 

-- 

•• 

• • 

Total 

! 

.. 

•- 

*• 

School Education, SrrciAL. 

Tmining Schools lor Mistresses • . , . 

1 

12 

10 

19 

Schools of Art ....... 





Engineering nnd Surrcjdng Schools 

1 

* C 

5 

0 

Ttclinical and Industrial Schools • * . 




. . 

Commercial Schools 




1 

Other Schools 

-- 

-• 

- 

- ._J 

Total 

<1 

00 

21 

s-t 1 

Total or CoLLmra Ayn SenooLB or PcuLir 

' 13 

1,770 

1,772 

1,018 1 

IxsTr.ccnoN. 



! 


i 

1 

1 

i 

\ 


i 

j 

i 

\ 

* \* 


j 




















TABLE ni-B, 
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of British India for the official year WlS'Jd. 


INSTITUTIONS. 

Grand 
Total of 
Tnstitu* 
lions. 

Grand 
Tbtal of 
Soholars 
on tho 
3lBt of 
Afaroli. 

Class op iNSTixurroirs. 

1 


XJ5DER PntVATK MaWAOKMKKT. 


Allied by Government, by Local Fundn 
or 'Municipal Boards. 

Unaided. 


Kumlier 

of 

IllBtitU* 

tionB. 

Number 
of Scholars 
on lUo 
colln 
on 31 Bt 
March. 

Avorngo 
number 
on tho 
rolls 
niontlily 
during 
tho year. 

Average 

daily 

alteiul- 

nuce. 

Numlicr 

of 

Infititu- 

lions. 

Number 
of Scholars 
on the 
rolls 
on 3i6t 
March. 

Average 
number 
on tho 
rolls 
monthly 
during 
tho year. 

Average 

daily 

attend* 

anco. 

C 

7 

8 

0 

10 

11 

12 

13 

14 

15 












UKivimsirr Bduoatzon. 


2 

18 

ID 

17 

4 

32 

2D 

27 

C 

50 

Ar/a CoUegeB, 

English. 












ColUgesJor Profcsaional 












Training* 


1 

32 

28 

28 



•• 

. « 

2 

40 

Teaching. 


3 

60 

47 

45 

4 

32 

29 

27 

8 ' 

96 

Totai* 












Sonoor. Eduoatiok, Gcnkraz,. 












Secondary Schools, 












For Boys — 


54 

7,761 

. 7,fll8 

C,D3D 

4 

734 

725 

621 

63 

0,590 

High Schools. 


51 

5, OSS 

4,853 


1 

14 

23 

22 

52 

5,102 

Sliddlc Schools, English. 





BHH 







For Girls— » 


71 

8,670 

8,G04 


2 

114 

131 

123 

77 

0,380 

1 High Sohools. 


70 

0,423 

0,233 


1 

71 

OG 

03 

81 • 

0.538 

i Middle Sohools, English. 


mi 


27,208 

24,307 

8 

1133 

945 

829 

273 1 

1 

30.019 

Totat* 












Primary Schools, 


44 

2,557 

2,351 

l,9!)n 

2 

27 

23 

19 

40 

2,584 

For Boys. 


30 

3,801 

3,807 

1,525 

2 

71 

59 

54 

38 

1,032 

For Girls. 


80 

4,418 

4,158 

3,524 

4 


82 

73 

84 

4,510 

Total. 




, 


' 

immmm 

1 




Soitooii Eouoatiok, Speoiai:.. 


3 

42 

46 

41 

1 • • 


• • 


4 

54 

Training Schools for Mutres^es. 


• • 

• . 

r “ • _ 

« • 

1 


6 

5 

1 

5 

SoUooU of Art. 


4 



87 

! ^ 

1 

.70 

31 

29 

8 

132 

Engineering and Surveying 
Schools- 


37 

1,303 

03 

580 

• . 

• « 

9 i 

* m 

17 ! 

1,3D8 

Tcclinicnl and Industrial 












Schools. 



87 

74 

62 

4 4 

• • 


• • ! 

10 

87 

Commeroial Sohools. 


5 

mmm 

05 

1 84 

• 

• • 

•• 

•* 

# « 

5 

102 

Other Schools. 


30 

1,725 

043 

: 857 

4 

35 

37 

34 

45 

1,778 

Total. 


377 

34,141 

32,410, 


20 

■ 111^^3 

1,003 

903 

410 

37,000 

TOTAT, or COLLEOKS ANP 





1 


■■Hi 





Souooi/i OP Pnnwo Ikstkvo- 




PnivATn Iksttputtons. 






TION. 


1 Other SchooiR not conforming to BcnartmcnUI Sbindards — 







For Boys 

• m 

• , 

* 


9 9 

• 






For Girls 

« « 

• « 

. 

« . 

• * 

« • 

2 

OD 



















, 


Totai, 

2 

09 





* 

1 


dlUAND TOTAL . 

412 

37,078 
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6ENEBAL 

N umber of European Colleges, Schools, and Scholars in the severed Provinces 



Number of Sobolabs ok tee SIst or Kabci 

LEABIOEO 

3 

Namber of 

Namber of 
boys in gfria* 
schools. 

Cl ASS or iNsnrimoNff. 

Q 

A dassical 
LangUBgo. 

A VemBonlaT 
Langnago. 

girls in boys' 
schools. 

1 

16 

17 

18 

19 

20 j 

Okivehsitz Editoatiok. 





1 

Arts Cdleffes, 

Euglish 

60 

28 




Oottegea for Profeaaional Training, 
Toaohjag 

40 

32 

17 


.. 

Total 

90 

60 

17 


.. 

School Eovoatzon, Gskebal. 






Senondaty Sehook. 

Tor Boy8<- 

Soliooifi 

MiildilG SchoolB, EncUsh 

3?or Girls- ^ ... 

High Schools 

Sfiddlo Schools, English • . ! ’ 

9,5B9 

6,059 

0,389 

6,638 

3,667 

305 

2,926 

517 

6,162 

1,932 

1,316 

1,287 

871 

1,618 

. •• V 

r" 

1,011 
‘ 1,518 

Total 

30,676 

" 7,414 



' 3,129 

Primanj SchooU 

For Boys , , , , 

For Girls . . , 

• 

• 2,684 

1,932 

171 

* -- 269 

* . 


941 

' '* 694 

Total 

4,61G 

440 

616 

941 

694 

School Edttoatiok, Special. 

■ 


- 



gaining Sohoola for MistrcBscs . , , 

Schools of Art .... 

Eng^noonng and Snrvoying Schools i ‘ %• ! 

Technical ond InduBtrial Schools 

Commercial Schools , 

Other Schools . . ! * ] ] | 

1 

i 

" 132 

:: 

10 
15 . 

r, 

10 

'"4 3 

3 

6 

Total 

1,616 


31 ■ 

10 

-12 

Total op Colleges aub Schools or Pimuo 
iHBTETJCnOH. 

36,702 

7,914 

10,300 

3,140 

3,835 

PRIVATE iNSTEnmONS. 

conforndng to Departmentol 

Tor Boys . . , 

FDrGtrf3 . . . ; : ; ' 

60 


m • 

e 


33 

Total 

69 


• • 

•• 

33 

GRAND TOTAL 

30,771 1 

7.914 1 

10,360 

3.140 

3,868 































table m-B—contd. 

of British India for the year 1918-14 — oontd. 


CLASSIFICATION OF SCHOLARS ON THE 3IST atARCH ACCORDING TO 

RACE OR CREED. 


LTD' 


pArsis* Othors. 




UiarEBsiTi' Bducatiok. 
vlr/s Collegia, 

English* 

Colleges for Professional Training, 
Teaching. 

ToXAf*. 

Scnooti Educatio:;, Gekehau 

Sreondarg SchooJs, 

For Boys — 

XJigU Schools. 

Middle Schools, English. 

For Girls^ 

IFigh Schools. 

Miiidlo Schools, English. 

Total. 

Fri war|y Schools, 

For Hoye, 

For Girls. 

Total. 

SeziooL Educatiok, SfeotaXi. 

Training Schools for Mistresses. 
Schools of Art. 

Engineering and Surveying Schools. 
Technical and Industrial Schools. 
Commercial Schools, 

Other Schools. 

Tot Alt. 


Total or Collkqiis a'no SonooLS 
or Fuulto IifSTiinoTioy. 

PAIVATE IVSTITUTIOKS. 

Other Schools not conforming to 
Oepnrtmentnl Stnndnrde.^ 

For Boys. 

For Girls. 


00 


34,100 


Totau 

GBANX) TOTAL. 







































§0 


GENB^Ali 

Ewjicndthtrc (tn rupees) on Pithlio Instruelion m the several Provinces 






PUBUO 





Uffosh TcBUO 

0»ECI6 0? £Z^F^D1TURE 



Managed bu Oovemment, 





ProTiiicInl 

noesucs. 

Local Funds. 

Manlcipit 

Funds. 

Fees. 

Bubscrlp- 

tJooa. 

Endorrmeoh 
and other 
sources 

Torit. 

1 

•e 

3 

* 

6 

0 

7 

8 

VKzrzBERr £Di70Ano5. 



n 

11 

n 

31 

n 

n 

B 

ArU CDUean. 











. .... 

OnenUl 

• ■ 

• 

, 

16,07.842 

10,043 

.. 

6,000 

7,01,848 

l,55i 

28,400 

300 

22.48,411 

20,213 

CoUt^ti /or Vrotwiwal Tramfn^. 










L&v ..... 

MeJlcme 

£niiln«ensg .... 

Teadilng .... 

AtnicttUiiid .... 

Veterinary .... 

Commtcefal .... 




SS,S01 

6,64,3P0 

7,71,160 

3,82,808 

1,02,410 

47,480 

605 

*4,276 

*1,601 

**2,607 
’* 138 

2,10,005 

2,01,504 

67,500 

100 

12,030 

8,357 

7,086 

*• / 

1,030 

5,737 

13,700 

6,011 

*44,094 

2,40,025 

7.06,450 

8,65,500 

3,00,738 

2,05,055 

09,910 

8,101 


Total 

65,03,503 

6,0B7 

8,645 

12,18,632 

1,651 


‘49.43,080 

SOEOOIi EBEOAnOK, GESmAL 




■mi 



mm 



^ StconioT)! 

HlEb 8chooh . . . , 

MIdai,8ch«,,. •, 

’ 



34,60,743 

2,17,488 

1,00,424 


32,051 

3,381 

17,20.102 

3,70,404 

11,108 

H 

,44^27 

xS2.77i100 
•i 4,07,810 
1,24,335 
* 1 

POT Oirlv— 

HJ^ Sdioolfl . . . « 

MiaaioBchoob ; 

1 j 

• 

, 

1,03,080 

25,180 

31,367 

;; 


48,095 

6,720 

1,100 

800 

183 

324 

.mm 

^ 2,60,944 
31,113 
36,020 


Total 

20,30,207 

3,670 

30.404 

1 

10,81,681 

0,050 

72,125 

41,30,746 

Tnvmry Schooit. 

Pot Botb 

Pot Gina 



; 

2,05,647 

3,04,680 

430 

057 

00 

518 

S0,lfi 

7,070 

26 

1,485 

7,050 

1,887 

i.— — 

2,03,872 

4,00,905 



Total 

0,60,227 

1,087 

014 

27,702 

1,511 


7,00,777 

SCHOOL ELHOAIIOR, Bl 

Tr^lnj* Schools lot Hasten 

TtatnuE Schools for Hbtresses . 
Schools olATt .... 

Xtvm SOhools .... 
Medical Schools, 

SnetneoTliig and Surreyiin Schools 
Technical and Indnairtal Bchools. 
Gommerclitl Schools • • . 

Agrlcnltnxal Schools 

Eeformator; Bchools . . 

Other Schools • • 

>£0UL, 



16,00,850 

2,11,608 

2,13,001 

3,001 

3,10,120 

3,66,103 

2,25,151 

28.050 

1,725 

2,32,816 

1,80^105 

60,653 

8,378 

‘*3.504 
'*4,403 
'* 702 

00 

5,824 

3,840 

’ 1,348 
‘ ^ 2,800 

10,613 
213 
21,020 
2,000 
40,221 
20,000 
^.575 
i 11,648 

40,172 

* 407 

1.445 

'* 501 
.. 006 

0,160 ' 
TO,078 
11,333 ; 

‘*7,044 

2.000 

16,081 

; 80 

' 0,703 
16,037 

• 'i5.8O,«0 

2I30.431 

2.40.058 

6,000 

3,67,858 

2.10.608 

2, 56.800 

40.684 

2,617 

2.43,056 

Soojiri 



Total 

31,01,446 

' 73,030 

i '^3,821 

1,72,780 

3,250 

60^010 

34,51,267 

Suxldtngs . 

Pumllure and Ap]>ara(tt« Cspeclal Btanta only) 


; ; 

43,02.345 

5,00,880 

. 

• 370 

MM 


3,500 

42,303 

20,212 

24,510 

43,36,005 

6,65,810 



Total 

43,12,234 

480 

■B 

MB 

46,803 

53,723 

40,21.846 

TOTAL XxexnntxoBs on bobuo IssTnnoiioit 

• 

• • 

1,41,18,707 

85,008 

00,484 

34,10,725 

S8j§44 

3,21,650 

1,80;54.324 





































































TABLE IV. 


of ^British India for the official year 1913-14:. 


INSTITUTIONB. 

« 

llAKAQCUGKT. 


1 Managed hg Xoeal Fundi and Jlfunfevpal Hoards. 

ODXL'OTS of Expgkditctkg 

ProvlocLtl ' 
Itovonuca. 

Local 

I^unds. 

Hunlclnal 

Funds, 

Fees. 

Subscrljitloiia 

Endownionta 
. nnd otiicr 

1 sources. 

T0TA6. 


0 

10 

11 

32 

13 

1 

14 

15 


n 

Jl 

n 

31 

21 

" 

n 

UWTrnsiTr Cdvcatiok. 








^rf« CoUegti, 

2,057 

V,2S2 

4 

42,283 


‘ 3,011 

\ 

40,055 

0,282 

Kneli^b. 

OrtenUt. 








Colleges far Vrofcssionat Training. 




700 

-• 

•• 

t • “ 

:: 

! 

1 

7<HJ 

l.aw. 

Medicine. 

Fn^tincerfog. 

XcaclilnR, 

Acrl^uUnro. 

VcIcrJiiriry. 

Comnicrstal. 

2,067 

0,282 

4 

42,080 

•• 

1 2,011 

63,013 

Total 

School Kddoation, Gfnliul 






t 


.**.40^^ 

'j,oa3 

2 oa 

'i.'" 

*> 

•/'*' *6,710 

ilVi' 73,244 

*4,541 

20,800 

4.20,816 

4,74,100 

2,10,301 

BS 

244 

*10.342 

0,021 

1 

1 

‘ 3,030 

, 6,087 

1,441 

6,»r.,702 

8,03,241 

10,04,163 

* *5,062 
2T,M4 

Sscond^trg S^IkkIs. 

For Boys— 

ScliQuIs. 

vSc«I»r }MWdIcSol.»oI,. 

For GIrh— 

IliKli Schools. 

vS5",2!.I*r }jIid<ll 0 E 0 l.cx.b. 









1,05,250 

833,777 

3,20,220 

11,05,003 

16,303 

0,018 

I 

24.46.002 

Total 






1 

1 

7*ri»mry Sshzols. 

20,30,052 

.1,71,170 

01,00,270 

4,14,305 

; , 12,61,089 

1 3,20,097 

^*^68,248 

6,333 

33,545 

2,208 

! 28,070 

, 2.185 1 

1 ^ 1 

1,00,03,783 : 
0,25,357 , 

For Boys. 

For Girls. 

28,01,831 

06,60,005 

1 

16.81,030 

8,03,681 

36,813 

1 31,104 

1,10.24,140 

Total. 





'• 




School XovcATiON, bVAcrAr^ 

" 7,600* 

1,541 

17,302 

640 

‘*3,811 

'■ 2.00,818 
SO 

:: 1 
04,800 ! 

* * 207 

2,134 

1,283. 

24,004 
640 : 

.. 1 

**2,002 

20 

* *5,054 
079 

’*‘215 

I! i 

318 

'*25 

i 

<1 

.10,070 

2,10.510 

2,800 

1 1,3*2,051 

! 2,003 

*7,070 

Tntlnin(* ScIiooIk for SfAslrrs. 

TnilnlnfT Schools for Altstrvfscs. 

Schools of Art. 
i Iatt Schools. 

^Icdfeal School*!. 

Enplnccrin^ fliwl Surveying Scliool*. 

TechnlcAl and ImtiistrlHl Schools. 

Conimcpdal School!. 

Agrlcultuml School. 

BofoTmatory School^. 

Othnr Srhools. 

31,033 



0,874 

343 

10,078 

3,66,002 

TOTAL. 

1,14,087 

72,041 

20,60,410 

2,59,742 

6,42,413 

34,003 

. . 

207 

1,200 

1 

48,201 

0,400 

, JO, 083 ^ 
. 1.624 1 

33,65,601 

3,76,632 

lUttldingi. 

Furnilure and ArP'iraiat (spoclol grauU only). 

1,80,728 

29.09,101 

6,77,370 

1,473. 

64,700 

11,607,1 

* 37,41,135 

Total. 

31,27,^^6 

1,00,50,800 

' 25,10,646 


1,07,300 

74,403 

1,85,30,212 

Total ExpESoixcrx o.v runiic J.N’8iRi;orio»;. 
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General 


Bxvenditure {in rupees) on Public Instruction in the several Provinces 

• I FUBLIO 


UNDCB PaDLtO MANAGESIENT. 


OUCOIS OF Experditoee. 

iXanagei hg J^alive Statea* 

z 

inti-vofitatcs^ 

Bevenues 

[iocal runds 
ml7ati\o 
States. 

Hnnicipal 
runds rstsed 
m ltati\o 
States. 

Fees 

Subscriptions 

Endowment* 

and other 

soorcei. 

Total 

1 

16 

17 

18 

10 

20 

21 

S8 


B 

B 

B 

B 

B 

B 

B 

Vrivebbitt i:DTroAnoR. 








Arts CoUegea 








Cagluh 

Oriental . , 

S7.0SI 

i! 

•• 

22,011 

•• 

1,363 

1,U,32S 

CoUegea for Trofetaional Training. 








taw 

Medicine 

Cnemcenng 

Xcaebing 

Am-iculture 

Vctcno'ity 

•• 



' 

5; 

:: 


Total 

87,021 

«• 

- 

22,011 

- 

\ 1,S63 

1.12,325 

SCROOL 2:DGaAT20^, OCRSRAL 

o 







Seeoninrjf Sefttmte. 

FbrSoys — 

High Schools 

Middle School. 

2,14,U5 
1, 2D, 500 
9.534 

5,228 

2.121 

531 

■ *0,730 
480 

1,14,532 

65,700 

418 

-2,185, 

lO.Wtf 

'TO" 

' %802 

' "3,07,283 
• 2,15.765 

10,973 

for Glrls^ 

nish Schools . 

MiddloSehool. • • ■ ; ; 

4,002 

4,564 


;; 

[[ 

> 68 

■*.v;g 

^ 4,80A 

4,023 

total ' 

3,02,825 

^5,880 I 

7,210 

1,70,710 


t./v 34,602 
* 

0,03,635 

1 

Pnmartf Stadia 

Tor Do>3 . , , . . . 

lorQirh 

7,02,017 

1,23,050 

82,480 

6,074 

6,822 

1.380 

62,1^ 

16,500 1 
“ 2,430 

S4,S31 

1,724 

9,73,431 

» Total 

0,10,570 

83^003 

^ . 7,211 

62,ji03 

' 17,030 

.. 2oiw 

ll,t8,23S 

SOBOOL EDUOATlORf STEOUL. 

TnlnmR Schools for Misten 

TralnlBK&.ho6l5forMinrtaBCS 

Schools of Alt 

Tiiv fkhools . 

Medical ^hmis • . . , . 

i:n(;inecnneni\tlSuT\c>{n(;6c1ioola 

TcLlmirkt nnil InAostTlal Schools . , , 

Commcrrlal Schools .... 

ARnenUnral SclioMs 

llcionnatorv Schools 

Other Schools ^ , 

14,105 

7;707 

23.135 

1 ' 7,470 

• - 

' ' 

1 

A H-**' 

1 y 

Ji 

21 

■■ 371 

1 • --NT 

‘ '^45fc4 

f ^ 

018 

422 

*''*"©34 

^-ST' 

14.4^’ 

6.325 

^.578 

K't- 

"8.634 

Total 

• 52,480 j - . - ' 


r 007 

153 

1,074 

51.080 

» ^ 

rumifure and .t]t;iara|ut (-^prelal fixants oal>> . . 

1 •* 

1.08 nT 1 • ‘•140 

£0.081 .-|pl 

" 1,016 

441 

1,603 

5,700 

1,580 


\ f ^,002 

Total 

1J?2,414 

- ■ ■ 

tT ' ' 400 

1,010 

* 2,032 

7,332 

27 

1,01,861 

Total l.TPE'tnnrrt on X*LLnciNSTrccTiov 

* 10,03,822 

1 01,343 

10.010 

2,47,C7». 

"at, 038 

oj.on 

rO,7l,030 








































TABLE lY—contd. 


53 


of BrilisJt Indio, for the official year lOlS-ld — oontd. 


IKSTITUTIONB— fonM. 


Dkdur 3?ritatq HAHLominm * 


Aided bu Ooremmsnt or by Local or Municipal Hoardt* 


provincial 

Kcvoiwcfl. 

Local Funds. 

51unlelpal 

FumlB. 

Fees. 


SndomnDQta 
and otiior 

SOUECOS, 

Total. 

- 

S3 

24 

25 

20 

37 

SB 

SO 

1 

n 

n 

n 

n 

n 

n 

n 

UimncMncT elitoatiok. 









Artt {MttQtc, 


0,00,512 

37,430 

18,050 

00 

26,223 

410 

12,02,007 

338 

1.05,474 

11,101 

6,18,214 

11,827 

20,30,060 

01,301 

rnelhh. 

Oriental. 




• 





Ccileger for 2Vo/^rrion<r/ 7Vofn/it7. 


4,000 
« • 

V7,ai6 

» • 

*« 

« • 

• « 

9,726 

”2,014 

9 « 

*# 

« « 

« « 

0 » 

'*6,310 

13,723 

^,245 

0 0 

90 

Lftv. 

Medicine. 

Knglnecrlns. 

TcAChlng. 

AfirrIciiUuro. 

Veterinary. 

- 

0,50,200 

18,140. 

. .26,033 

12,76,267 

1,10.005 

0,35,357 

27,30,354 

Total. 

School FoucATioir, oevithal. 



B * 4* - 






Secondary SeJto^e, 


15,01,078 
^ 0,25,407 
1,68,300- 

A 

15,^50 

1,00,330 

2,02,057 

.-.?’l,63,053 
1,42.177 
i’fr\ 77,305 

40,60,024 

10,28,100 

1,55,811 

4,13,001 

3,23,840 

32,310 

0,21,200 

4,60,010 

20,880 

77,86,384 

33,85,050 

0,40.834 

For Boys— 

nigh Schools. 

vSSacuIar j Mlddla School,. 


6,06,774." 

S,3B,375 

67,307 

A20.7>2 

Au. 

10,853 

25,302 

34,233 

^ 0,20,890 
1,70,032 
17,502 

1,20,320 

1,24,633 

43,000 

3,M,f4I 

2,40,145 

40,705 

17,24.081 

9,17,770 

2,24,325 

.... - 1 

For Qfrtfl — 

nigh Sohoohi. 

vSSlM'nlat }MMaic School,. 


33,88,367 

r 4'; 4 

4,35.1|^' 


72.83,010 

10.6S,C12 

20,53,110 

1 

1,40,80,247 

total. 



20,80,013 

3,30,337 

A 

3,28.800 

1,25,730 

26,70,705 

0,40,064 

6,27,507 

2,40,162 

1 , 14.76,730 

1 5.35,003 

01,37,350 

18,22,122 

Primary Sehoojg. 

For Boi'a. 

For Otrlfl. 


— ‘Tr“ 

22,03,377 

24,16,380 

4,G4.64l» 

■^Bj 

7.07.740 

20,10,738 

1,00.60,478 

Total. 

1 


^ • 

’ V,15,027' 
1,07.778 
1,800 

‘V0|G(I0 : 
- 4,562 

2,05,200 

1,52,231 

594 

72 

ioo, 

^x'.osdi 

10,014 

t *• 

1,48.818*' 

.►*;*^* 
34* 
343 
. 350 

, 8,700 

150 

, , ,33.166 

• 9* 

* Jt. • i** ^ ' 

« 11,844 

‘ * 1,852 

J,42d 
‘ 0,371 
40,008 
10,012 
05 

*2,02,270 

*- 11,107 

- '25,074 

1 * 

" ‘ V4,n72 

1.047 
70,806 

1 3,723 

1 ‘ * • 

1 ir^,&70 

1 ' 

*7,055 

61,220 

7,760 

**4,050 
2,604 
. 6.11,370 

2.480 

*pV,846 

1,74‘333' 

1,07,245 

11,201 

1 # • 

43,440 

15,074 

0,43,074 

40,430 

2,736 

■ 7, *01,681 

SCHOOL SnCCATlOH, Spectal. 

^ * 

1 /Training Schools for MaHtera. 

' Tmbilng SclmoU for IMJatrcioM. 

SchooNof Arts. 

Jaw Schools. 

Mrd teal Schools. 

llnKlnrcrtng and Surveying Schools. 

T^CJiUlcol and Industrial ScliooK 

Commercial Schools. 

Agricatinral Schools. 

Itcformatory^Schools. 

Other SeltooH. 


1 

0,81,770 

1,07,248 

72,069 

2,85,005 

1 2,62.070 

7,36,036 

21,90,083 

Total. 


20,10,000 1 

1,87,244 

40,056 

' 35,00i 

0.203 

C2.C24 

2J,0S1 


H,r(f,747 

1^30,000 

£0,00.655 

12,42,244 

PttmUurr and Apparatuf (siwclnt grants onlyh 


36,40,589 

2,33.300 

44,332 

73.685 

; . 8,04,f47 

jHEjS^Si 

03,38,700 

^OTAL. 


1,08,08,37** 

32,70,221 

-10*68,612^ 

I,l0i36,6<^5^ 

30,89,843 

00,88,006 

3,09,ti,500 

.;i*0TAL nypEHmicnc ok Ferae iKsniPofiosi. 



OBJ£Or3 OF Expc:n>mm£ 
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c>:‘;T‘'r< or r-crcMiTcrr 


\ vivrvrrT Tpcovtiox 
I* ! ! I i i 

(» /*n,Vtno’-.3? TVimfnj. 


'n*-; , 

Arr - j'tJirt , 

Vf’r- nxfy . . 

( i 


frr»t»ioL KutrraiO'T, GnsruAL. 
fary Sr‘\icJt 

I TiT^r*- 



Mi 5 'll- fr*-' 

‘ IVcrovuliT . 

C. rfi r;^- 

, , , , , 

*• ' <1* Jw'-’. W *1 ^ ^ *15!*'^ • ■ • 

' <V<-«-t-iItr . , 


\ r *t tn 


!*/»'■ :fy5f A 


•'>*" ‘A I [^r^^Tt^>.'f, Sprc 
Tz\‘t^ ' 'tf . 

! » >'i ... 

tl4w > •* ^ 

1 r-'-t '.?\r^.•2 

I' '* »' 1 In ' »'i» 


'“'f **i Jt: '-t •» ’ 


general 

Expcndilurc (in rupees) on Pullic Tnslruciwn in the several Provinces 


ruBUc iKSTmrnoNs-coftcW. j jont 

U5pr.R PrJTATE MAK4 QEME!iT. | i j 

' Vnaidf^I, . I j 'I 

— — i — — rroTlocl4l ' Locil J 

I Ewlowniftnla I Borennci. ; Fatidi 


Vfc^. 

j Su1»^lpUoM. 

BvlomncnlA 
' BBd other 
60TirC<». 

Total. 

30 

J . 

32 

33 

11 

5 n 

H 

n 

4,32,721 

39,633 

1. 58,092 

5,40, 


en,i 7 ,co 7 

&, 01,533 . 

15,318 


4,75,500 ' 
7.1 T5 j 


^ n, 4 ii : 

' 3 :/ 57 ^ ” 

'• 4 ^ 5 vTiir;“ 


4.22.1 4S I 

t 

1 , 12.012 ' 

32.005 ; 

M5,5|7 1" 


1,10,2A7 ! 


j 

5.50,7()0 I 
02,1 50 [ 

0,51,0^0 

”kS7^'' 


21,11,011 

67,232 


731 i 

:: ' i 

•• i 

4,00.21.1 
1,02,410 ' 
47,4«>0 

:o5 . 

** 1,<71 i 

•• 

7,33.275 ! 

41,70.425 ; 

si\3r> 1 

j 

23,00,085 ' 
8,27,755 i 
S0,CC2 i 

31,t25J0 ; 

S, 53, 350 
2,67,700 _ 

f 

3n.T« 1 
2,OI.2« i 
1* 7J.wr ; 

1 

X 

1 

64,709 1 
15,317 1 
S.OOl 1 

3,61,507. ' 

, 1 

\ ’* 

J 2«.422 \ 


9,17,078 ( , 
, 01,242 i 


5,180 i - 

6.£5fl,; • 

2,51>5 
jri» ' 
4\0O0^, 

8J»4 ' 




-* -‘4r.se;rr2 ! . 1 

ifr, fto.ro/ • / 

15,21,277 

\ 2,15,70 1 

► 3,Vtl 

fl,a5.72<^ 

1, 00.72 1 


1i,2T^j 

82.44.7 II i 

7.M.7^1 ; 


"*2/*,^ 7,2*2 


7.n,257 

?,27.*2I 

4J,I7,17> 


- rt r? f«l f 

5.701 .. I 

?-rj] 

5::Sr 

//.I52 .• ^*1 

,“r ■'■'i' 

;7;^i 

* , 

i 

S , >•'=•! 


%- .t* 




’■1 
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of British India jor the official year 1913-ld — concld. 


EXpiaroiTURi: riioM 


Municipal rund 8. | Tetn. 




2,4*2,^50 

3^21*341 

1,GO,030 


24 , 04,503 

348 


2 , 02,176 

2 , 01,501 

67,500 

2,051 

12,030 

8.357 

7,060 


30 , 57,800 


02 , 00,050 

28,30,223 

?, 07,010 


7,10,020 

1,00,520 

18,012 


1,34,32,232 


0,02,630 

41 , 2.18 


18 , 00,030 

11 , 44,707 

82,287 


4 , 82,500 

3 ,ro.oio 

87.451 


40 , 58,144 


24 , 32,872 

6 , 01,070 


32,0J,031 I 


1 , 60,120 

1,074 


44,001 


2 , 12,818 


3,10,734 
1,00,152 I 
0,428 


0 , 02,347 
1 , 40.845 

10 , 43.102 


^ ^ 15,043 

8,003 
1,020 


^ 1,033 

- 

23,135 


:: 


12,800 



Grand Total, 


OiurcT«i OF nxirsDJTunr 


UjnVFRSITY Kducatiov . 

Atu CoUfQtt, 

50,77,460 -EncIUIi. 

00,820 Ortcnt.il. 

ColUffttiw ProJftsionnJ Trnimng 

8,40,400 Jaw, 

7,08,450 , Medicine 
6,66,600 EnRlnecrlnR 
4,10,714 Tcirlilns 
?,06,056 ' Airrlriiltnrc. 

00,040 1 Vclcrln*\t>. 

8,101 j Commercial. 

84,77,580 TOT IP. 


1 , 48 , 00,053 

50 , 40,028 

18 , 82,057 


20,66,010 

0 , 75,484 

2,00,200 

^, 57 , 11,010 j 

2 , 22 , 21,410 

33 , 80,544 

2 , 60 , 01,054 


20 , 02,887 
4 , 60,117 
2 , 00,814 
0,478 
4 , 58,207 I 
2 , 35,130 
14 , 42,833 
1 , 50,076 
5,262 
2 , 43,050 
11 , 00,624 

04 , 01,070 

^T,30,07,146 

'•* 23 , 40,630 

1 , 00 , 13,076 

^ 1 ^ 21,068 
- 8 , 27,821 

46 , 17.040 

4 , 23,424 
• 62,060 
1 , 01,001 
0 , 07,316 
' 1 , 60,720 

. , 03,247 

, ' 82,123 

^ 47.268 
* V 80 , 01,704 I 

3 , 70 ,B 7 <r 678 j 

Kn82,23,877 


Benoor. Eotioatiot. GrYFUAi, 
Stcondntjf SfhooU. 

rot Bo> fi- 
ll Igh Scho<%U 

I or Gitlfi — 

Iligh Sclioolo. 

^^SS‘rLl-.r}='"'W'o School,. 


Tor Boy^, 
Tot Glrlfi. 


Primftrjf Sehoais 


SenooL Eduoatio*?, srrmi 

Tnlnlnt; ScUooI? for LTasfer^t. 

Training Schools for 311strcsKrs. 
Schools of Art. 

Law Schools 
3tcdlcal Schools. 

EnHnccrfng and Sur\e) Irg Seliools 
1 cchnical and Indiiatri'il Schools. ' 
Commcrrlal Schools 
AgrlcuUuml Schools. 

Keforrastory hcIiooK, 

Other Schools 


Putiatni;$ 

rttrmit*rc and Avparatug 


Unlicrslty. 

Blrcctloti 
Inspect loit. 

Scliolanddps held lit — 

Artfi Collrgrs 
Blodlcnl CoIleRf^. 

Otlicr Professional OoUeges. 

SeccndiTy; Schools 
Primary SUioolx 
Mtu^lcrl .Schools. 

Technical and InlUfitrlsl Sehoolfi 
Other fipccKt SthooI<< 

SfNecUanconfi. 

1 OTAIi 

Total KxPE^nrrriiE oy Ptnuc iNSinuorioK, 








































GENERAL 


Expendikm (in rupees) on Public Instruction for Extropeans 


PXIBIIC 


Objects op ExPEinnnmi!. 

UHDER FuBUO !MAKA0EK£XT. 

i/nnngcd hy OovemmmU 


Provincial 

Revenues. 

Fees. 

Endowments 
and other 
sources. 

! 

TOT.lL. 

1 

2 

3 

4 

5 

UOTV'ERSITT Educatioit. 

R 

R 

R 

R 

Arts GoJleges. 

2nglisli 





CoUeges for Projessional Traintng, 
Teaching 

22.804 


, , 

22,864 

Total 

22.8G4 

.. 

■ • 

■ * ^ -^.'22.864 

School Kdocatioh, Gcnekal. 

Seconcfarj^ Schools, 

For Bojrs-^ 

High Schools 

hliddlo Schools, English. .... 

76,055 
* « ■ 

46,127 

. ^ 
17,875 

r i'. 

' 1,40,057 

: - -if 

For Girls — 

High Schools * , 

Middle Schools, English , . , , 

30,317 

4,831 

> 28,0U' 

’ ‘ * 5,240, 

. ,, 15.322. 

74.933 

10,077 

Total . 

1,11,803 

80,287 

“'<33,697 

\ 2,23,657 

Primary Schools, 1 

For Boys 

For Girls \ [ 

i 




Total , . 


.. 



School Edocatiok, Spsctai.. ^ 

ir 



•* 

Tmlning Schools for Masters . . ' ■ . ‘ ^ i 

Training &hool9 for Mistresses . . . ' 

EnginDering and Surveying Sdiools . . ■; 

Technical and Indnstrinl Sdiools . . 

OommcTcml Schools . , • • /i 

Other Schools . , , . . ' . | 

: “ A6G0 

8,^6’ 
K • 1 

* 

t:020 


0,5S0 

“ ^ S,2S0 

Total . 

, * 23.19S 

o 

.. -r 

■ 21,218 

Total Bntnrrr ExpEsrorrmn.. • 

^ * 1,37,805" 

■ 81,307 

33,597 

2,72,769 

JBuiTdin^^ . , . 

Fiimffurc and .^}>parafua (special grants only) 

- S0.C41 1 
. : 4,732 j 

r if*-'. 

, 2.075 

14,893 

^ - - fe>.7l6 

19,627 

Total :h " 
'•> ■'•s' V, 

V" _ 83, 37.fr “ .. ^.•;j 

16,970 

1,02,343 

, Total ExTE^Dirtmt; orr Public Ixstructioh* 7* 

. 2.43,238 

"81.307 

■ ‘T"" . 

50,667 

5.73.ne 
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TABLE IV-A. 

in the several Provinces of British India for the official year 1913-14- 


INSTITUTIONS, 


Under Private lilAKAoc^iENT. 



Aided hf/ Government or hj; Local 

or Afitmcipal Poard«. 

’ 

Objects or Expenditure. 

Proviiioiol 

Bovoiidcb. 

District 

Punds. 

Municipal 

Funds. 

Fees. 

Subscrip- 

tions. 

Endoiv- 
ments and 
other 
sources. 

TotaIu 


0 

7 

8 

9 

10 

11 

12 

■ 

R 

R 



R 

R 

R 

University Education. 

4.308 




700 

3,900 

11,734 

Arta Oolteges. 

Englisli. 

mm 

*■ 

* • 



. . 

4,470 

17,910 

Colleges for Professional Training- 
Tcaclung. 

15.40fc 

r • 

* 

6,100 

700 

8,430 

20,644 

I'OTAi;. 








School Education. General. 

5,14,748 

1,97,409 

* V 

^ J 

2,107 

7,833 


46.010 

35.011 • 

2,45,825 
^ 1,38,048 

12,30,810 

4,58,561 

Sceoiidary ScJiools- 

For Boys — 

High Schools. 

Middle Schools, Englisli. 

4,40,608 

2,26,810 


- .1,414 

" 0,720 

^ ^ 
4,'o6^08 

• 07y768 

' »■ * 

60,646 

40,744 


11,85,447 

4,77,307 

IVir Girls — 

High Schools. 

Micidlo Schools, Englirii. 

13,81,002' 

826 

. 21;b*74 

10 , 60,012 

1,77,949 

0,77,003 

33,01,125 

Total. 


B 

_ 1 , 640 ; 

;|H| 

■i 

■m 

■i 

1,37,420 

01,298 

Primary SchooU- 

For Boys. 

For Girls. 

lisa 

• • 

3,002 

■ S3;i02 

17,260 

48,804 

2,31,724 

Total. 

: -v' 

w 


* 

r 




^ ^ School Education. SPEcrAL. 

-^-^22 

850 

20,415 

4,382 


. • •- * 

'2,050 

Msd'- 

16,617 

6,270 

0,590 

^iiv^ *■ • 

70G 
w. 1.978 
' 3,401 
^ 485 

. 0,301 

2,620 
5,948 
- -4,029 
0,030 

20,074 

222 

7,550 

*50,858 

17,085 

22,180 

Traming Schools for Masters. 

Truinhig Schools for Misircssoa. 

Engineering and Siirvejdng Schools. 

Tceiinicnl and Inunsirial Schools. 

CuinmProial Schools. ^ 

Other ScOiooIc. 

67,301 


•• 

34,613 , 

7,273 

.24,804 

1,23,081 

Total. 

15,00,277 

826 

21,070 

11,92,327 

2,03,173 

7,50,107 

37,40,474 

Totai7J1>irkct Expenditure. 

^ * 

IBM 


14,000 

30,343 

14,084 


3,31,690 

26,013 

lUGOfiM 

1 ,*85,626^ 

‘ Buildings, 

and Apparatus (si>ccial grants only). 

7.23,103 

SB 

14,000 

45,027 

. 1,08,783 

3,00,703 

13,4i;6ll"'j 


22,89,380 

825 



4,01,057 



ToTAi’Ex^iafDpuRR' on Public Imstruotiok. 


















































GENSBAti 


Expenditure (in i upecs) on Public Instruction for Europeans 


Onjrms or EWNDixanE 


1 


EAirEBStir Sdecation. 


Atit CoUtga 


leachiDg 


CoUtffes for ProfttnontU Training 


Totai 


SOBOOL Education, Qb^ebax 

^soniar^ Scho6!» 

Tor B 073 *- 

nvbSibool* • • . • . . 

Middle Schools, Lnglisb 

Tor Ojrl<— 

Hii;h School* 

Middle Bchoohi, rJielish - > . • • 


aoXAX 


Pfttnttv Setooti, 

lorVoya 

lot Qlrl 3 


lOIAL 

SonOOL CDTrCATtOT, Sfeoi&x 

•TmiiUng bchoola foi Masten 

mining Schools tor Klistresse^ 

Engmccnng ind Sun e} mg Sebools ....... 

xecumcal and Icditstml ^hooh 

wamercial Sclioo’n . . 

Other Scliools 


TaTAL 


Total Dttect ExrLSDnuiiL 


Bui/diftof . . 

P^tture and ^jiparafui 


Totat 


Inspection ..... 

SchoIaTships held In— ’ 

Arts Ool 1 cgo« . « 

Mcdl'-il OollcRCs 
Other Frofesslonal Oollegea 
Sfconderv Schools . 
mninw Schools . , 

Uodtcai Schools ... 

Tochnlsal and Industrial Schools 
Mi’cellancona • • • . 




Totax Jn) 


V* 


TottLrsrl'^inToj.i crV'Shrucl 


[ PUBLIC INSTITUTIONS— conM. 



UhBLR PlUTATB MAKAOEUE^ 

TOTAL 


Unaided 



ICQS. 

Subscriptions. 

Endowment 
nnd othor 
Boutces _ 

TOTAL. 

nprlochl 

BcTcoacs 

13 

14 

15 

10 

17 

31 

11 

It 

It 

It 

• 



•• 

4,303 j 

• 

•• 

•• 

•• 

33 w| 

- 

- 

- 

•• 

38,272 

St>«03S 

J,030 

14,023 

5,703 

70,074 

1,030 

S,02,003 

1,07,400 

24.023 

2,850 

200 

1,200 

1,400 

23,223 

4,450 

4,70,018 

2,30.080 

88,750 

14,228 

8,303 

. 

■ 

1,11,202 

I4,07.0S5 

1,175 

1.0b2 

541 

480 

“ 1,540 

'j “^ 7 ;*' 

>..3.«8S 

c 

43,683 


1.021 

1,540 

4,703 ! 

■1 J,0S,«W 

022 

%9 P-' 

y. » • 

* ft 

' - V 

- 6, MO 
» ^ 

25,7i5 
222 
0.410 
26,415 
4,382 
^ 17,355 

.. 

.. 



ait-fet-y 



' 1 1 ' * ' 


80,400 

022 

•• , 

r 

r — • 

01,018 

1 J- V 

. 54,000 

i, at, 830 

17 ', St, 742 

2,212 

2,340 

1 ■ 1 ■ ■ if. ■ A 

1 1 > 00 ^ 

\ i.623 

16 , 44 ; 

7,809 

' 6,01,718 
^eoo 

4,558 

2wl: 



ISfi 

28,551 

“ 10,417 

740 

0 044 
48,578 
14.130 

Xf 

^^08,133 

V* •• 

4 

“ . *• 

- 

■ 

* • 

[•r i * *\% 

I *• • 

1 

• 

fU iTk^ ^ 


** 



7,19,113 


• • 

• 

- 

•• 

00,471 

7,240 

* 30,820 

1,(4,648 

12,04,677 


































TABLE iV-A — conld. 

VI the seveM Provinces of British India for the official year coiitd. 


r.xrKKPITURC FRO^t 


District Funds. 


18 


431 

300 


Municipal Funds. 


JO 




2,107 

7,833 

1,414 

0,720 


825 


•- "*^1, • 

•V 




21,074 


• 2,052 



3 , 602 * 


Fees, 


20 


ALL OTBIIE EOUnCCS. 


Frlvnto. 


2,706 

2,334 


5,100 


5 , 38,140 

81,101 

5 , 43,535 

1 , 05,870 


12 , 68,055 


Vt ' * , » 




28,375 

20,001 


55,330 


2,650 

•.* r 5,422 

* \ -'. 16 . 6 JY 

> >, 5,270 

^ - 18,500 


' >!*>?' 'B25 I 24,fs754W-j;:i3/*5,540 


21 


3,000 

4,476 


Public. 


22 

It 


700 


8.430 


2 , 22.007 

1 , 17,714 

1 , 81,012 

04,704 


6 , 17,327 


42 .SG 8 

24,335 


67,203 


0,301 

7,444 

7,250 

3.048 

1,317 


20,320 


34,OdO 


- "■ vkifiBS ‘J 

; uy)ymo\ 

• . i ^ t 


^ 14,000 ‘ «a,pB 5 

/ — . * • • ^* - * 





ass 


i 


80,436 




T.fo.dao 


-t- 
12 , 82,535 


20 , 07,000 

* 7 g*" 


3 , 75,038 

50,700 


* 4 , 35,437 

• I -E.- 



700 


1 , 04,078 

65,045 

81,840 

50,380 


2 , 03,158 


014 

838 


1,472 

700 


070 

3,485 

5,204 


10,005 


3 , '> 5, 305 


1 , 40.352 

0,683 


/ * ... .•^‘*4 ' 

s 

* 8 , 28,021 


8 , 30,038 


10 , 00,761 


1 , 47,235 


4,504 


1 , 32,022 


1 , 77,480 


5 , 00,110 


Grand Total* 


23 


11,734 

40,774 


62.503 


14 , 00,141 

4 , 60,500 

12 , 85,023 

4 , 01,840 


30 , 03,104 


Oluoors OF Kicfvkdiiuiik. 


English. 


UyiFEKStrr EDtrOATIOV. 
Arts Colftgcs, 


Colieges Jor Pro/essUitutl Training^ 
Teaching. 


TOXUi 

School Eouoatio:?, OE-VGaAL. 

Secopdftrif SthfKls, 

For Boys — 

High Sv^hools. 

Sllddlp Scnools Eng] Kb. 

For Gjrls— 

JXfgii ScJiooU. 

Middle 8000 * 315 , Eogllsh, 


1 , 30,142 

07,380 


2 , 30,622 


85,432 

222 

10,270 

60,858 

17,083 

30,400 


1 , 53,330 


41,40,473 


12 , 54,258 

2 , 13,021 


14 , 67,270 


Total. 


For Boys. 
Put Giris. 


PWwKi/y Stftftals. 


Total, 

School Eduovtiok, sfeciax. 
Training SenooU for Slxsier^. 
Xratning Senool^ for Mtsircssos* 
Ensiucciiug nni Sucvcyin-r Sshuols. 
ru^nicat and Inaii<itrial Schools. 
Coiniiicn*jAl Schools. 

Other SchooU. 


Total. 

TOTAL DinECI ExPENoironE. 


Jluildings. 

Furniture and Apptrotus. 


28,651 


25,400 
740 
; 6.614 
50,451 
. 10,506 

*’ ' 2,030 
28 , 41,011 




• r^> • ^ 


Total. 


Invpcot Ion. 

Seholnr^tiips held in^ 

Arts Ootlciics. 

Mcitcnl Colleges. 

, » Other p£ofc?sTonn 1 Colleges. 
Secondnrv Schools. 

Primary Schools. 

Me Be 11 SchooH. 

TcehnFaal nnd IriJastr].tl Schools. 
Misculancoiui. ^ « 


Total. 




Totmi TscomEor EEFCKDitornR. 

.t^tqrAL BxPE.'fnrrpnc oy Pciilic Is'hriHror- j 

.<111 — 



































GENERAL 

Stages for iiislrudion of fwpils in puilic schools for general 


Cubs of Schools 


1 


SECOZiDAKV SCHOOLS 
roH Boys 


Govcnirccnt - {v^ivuUr* ! 

local rand . \ YemaPuIaT 

_ , <£nf!li^ 

Municipal • } \crna^u1ai 

Katiro States -{vOT^ular' ! I I ! 1 

. . _ 1 En^lUH 

Aia^a * ^ Vemaculit • 

^ C ^nglhh 

Unaided • • ^ VemacoIaT 

TOTAL 

Fon GiPLB. 

ao\cmment {vOT^ilai' ! I f ! I ! 

Local rand ; ; .* J : ! I 

Jlamcpal • {fJgl.'Sdar ' ; I I I I : ! 

NntwastaiM .{^jSiar' ::::::: 

. , - cEnglt^ 

Aided . . I’vemacolar 

Unakled . .{^?^dar’ ; T J J .* : 


TOTAL 


TOTAL scoovdahy SemooLS 
p5.mAB.3r BCHOOIB 
Fon BOYS. 


GoYCTument . 
Local rund . 
Alunlcipal 
Native Statca. 
Aided . 
Unaided 


FOE OZEL8. 


TOTAL 


GoTcmmeut « 

Local Fund 
Mnnlelpil 

JTativB States . . • • • ^ 

Aided .«.*«**f 
Unaided , . • . - 


^ j /* Total 

“v »’>''** 

’^Atr jppwAnt Schools 
’ ^ 05AND TOTAL 




bioh stage. 

Number of 
Schools. 

Number of 
pupils on the 
roils on 3l6t 
JUorch. 

COUTEieiHO ALL TbFn3 ITHO HAVE TAS9ED 
HFTOHD THE LOWER SECONDARY (IbDDtX) 
bTAQC, BUT HAVr HOT PASSED THE llAIBl^ 
OULAYIOK LSAUtMTlOK. 


B0}S. 

Girls. 

X0UI 

2 


4 

6 

0 

2dB 

71 

202 

812 

IGO 

35 

176 

15 

2,OS4 

1.234 

1,092 

7i 

83,021 

7,440 

36,654 

116,370 

82,329 

6,503 

19,187 

1,319 

309,032 

01,320 

210,229 

5,200 

20,471 

2 

1,037 

“ 4,096 

*' 0.277 

*70,299 

43 

48,934 

2 

1 

1 

4 

167 

91 

£9(73 

« 

'■4.997 

’*6,281 

‘*76,466 

43 

49,<M8 

6,279 

1,003,684 

167,979 

200 

163,248 

1 

3,094 

2,502 

372 

132 

1.645 

436 

*35,001 

17,030 

1,640 

17ft 

1 • 

, *■ 

*' 3 

606 

"2,376 

• ■ V 

2455 

606 

" 11 
'' "2,882 
" 248 


02,623 

6 

I * ^,138 

8,147 

6,849 

1,071,112 

*^167,968. 

^ M07 

171,395 


* 


- 


640 

30,442 

1,771 

S.110 

66,431 

14,347 

* , 
28,030 
1,703,615 
203,128 
102,304 
2.407.475 
370.205 

If ^ 

Z ' 

y • * 


*• 


4.073,010 

-- 

•• 


. 670 

. 1,816 

, 645 

292 
* i 0,797 
. 1.094 

46.002 
• 77,184 

44,400 
23.600 
313,003 
40,717 


II 

•• 

,14,722 

644,755 

•• 

- ' 


. 131,872 

— 

5,618,67] 

•• 


•• 


0.680,783 

107,038 

3,407 

171,395 
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TABLE V. 

education in Bi iiisli India at the end oi the official year 1918-14, 


2npDx.B sTAOi:. 

Cournisn^o all potits toio have Erroma 

TUF "Uppru rwMMiY ST4or, per icave kot 

PABSED BEYOND TIIE I>OWLE SFCOffTBART 

(Middle) staoe. 

XOTAli SEWNDAKT BVAOE. 

CLASS or Scnooio. 

1 

Bo7b> 

Girls. 

Tot&t. 

Boirs. 

Girls. 

Total. 

7 

8 

D 

10 

11 

12 

1 

34,0B2 

1,415 

12,787 

88,000 

35,035 

1,223 

11,014 

277 

1,26,040 

30,120 

57,670 

1,020 

32 

4S 

27 

31 

10 

10 

1,135 

452 

100 

2 

84,004 
1,457 
32,814 
38,073 
15,045 
1,223 
11,033 
277 
3,27,776 
10 581 
67,770 
1,022 

03,433 

1,417 

14,724 

38,000 

20,031 

1,223 

17,301 

277 

2,02,030 

10,172 

1,00,624 

1.020 

34 

42 

28 

31 

11 

23 

3,302 

462 

104 

2 

03,667 

1,450 

14,762 

38,071 

20.042 

1.223 

17,314 

277 

2,04,241 

10,024 

1,00,818 

1,022 

SBCOlTBATtX SGnoor.s. 

rOB Bovs. 

VOTomlnr } ao^ cimncnt. 

V?SS-alor 

V^SSSSilnr }Monfclp»I. 

V?SSial«r } Native State. 

vSSaSilar } UniMcd. 

Total 

rOR Onus 

vJSirolnr } 0‘*’-«™»ent. 

V?^™iar }l«“irand. 

V?S»tar 

vSSlaenlar } Native State. 

«alav - 

V?Sa?uhr j Nnaldca. 

' Total 

Total Secohdart Sonooxs. 

BBIMABY' SCHOOi:.S. 

rOR BOTS. 

G ON eminent, 
liOcal Bund. 

Ktunlclpal 

KatUc States. 

Aided. 

Unaided, 

Total 

Tor Ginxs. 

Government. 

Local Bund. 

Municipal. 

KatUo States. - 
Aided. 

Unaided. 

Total.* ^ v 

Jk * v/ 

Tl**r^'L''BJt«f\RT SenooLs. 

■» v 

OILA)73^ TTOTAL. 

3,00.332 

1,830 

3,11,102 

477,811 

2,000 

470,410 

•• 

% 

3«3 

182 

y- 

751 

102 

* »' 20 
11 
174 
42B 

.*■ m • r 

7,S14 

044 

500 

15 

^ 1 

731 

102 

20 

11 

174 

426 

**-7,412 
' 1,120 
.^507 
16 

204 

182 

10 

1,237 

302 

20 

11 

174 

430 

0,600 

044 

745 

15 

3.237 

102 

26 

11 

174 

430 

0,704 

1,126 

765 

16 

387 

l0r,S32 

*1P.6I0^ 

w 

800 

13,370 

13,700 

300,710 


, tic"* ^^-321,781 

.,A . .r 

477,707 

15,400 

403,170 

^2,400 
110 
10 
3,156 
00 ; 

' 7J 

. • "c 

10 

, 1 

133 

* *. 

‘ s lec 

, ' 2,410 

^117 
10 
3,280 
00 

180 

2.400 

110 

10 

3,160 

00 

10 

1 

183 

• » 

180 

2.410 

117 

10 

3.280 

00 

5,040 

144 

0,003 

5,040 

144 

0,003 

14 

■ 

727 

28 

S4 

4 

1,083 

60 

^ U 9 

i "" 34 

727 

28 

04 

4 

1,000 

80 

727 

28 

34 

4 

1,683 

86 

* 14 ' 

2,548 


14 

2.548 


5,008 

2,002 


6,003 

2,002 


315,082 1 

14,754 

830,480 

483,07^- 

18,101 

t dAs‘ 
601,881 
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GENERAL 


Stages for imtntction of ‘pu'pils in public schools for general 



UFFEB PBIMAET STAGE 

LO\7£B PBIUm 

CLA<'S op SCH'lOtS 

roXPRISlNO AIL FnrilS tfho tuts 

PARSED BETO>D THE LOWER 

pmuAEi Stage, but hate hot 

PASSED BETOND THE UPPER FIU3UET 

Stage 

COICPRXSXKQ ALL PUFUS WHO HATE hOX PASSED BETOND 

Beading Printed BooLs. 

Eot Beading Pnoted Boob 


Boya. 

Girls. 

Total. 

Boys 

Girls 

Tolsl. 

Boys. 

OirU 

Total 

1 

13 

14 

35 

16 

17 

18 

10 

SO 

21 

SCCO^OABr &DUOOZS. 

Top* Bots. 

; ; : 

local lund .{nS?..l.r ! I I 

M».c.ra. : ; ; 

Nahio state ' ; ; 

• ■{«„.«, : : : 

nnatao . . . _ 



13,737 

1,587 

10,450 

25.103 

5,472 

1,033 

1,075 

200 

01,408 

18,18'* 

52,180 

1,251 

6,308 

2,960 

10.682 

41,603 

6,530 

3,375 

618 

518 

04,371 

43,132 

47,426 

2,203 

81 

660 

149 

415 

17 

13 

5 

1 

2,014 

14,033 

251 

8 

6,452 

3,635 

10,841 

43,018 

6,547 

3.3BS 

623 

514 

07,015 

57,165 

47,677 

2.216 

165 

850 

684 

0,620 

263 

840 

173 

233 

6,048 

5,313 

3.511 

774 

” 17 
304 

5 
18 

o 

6 

230 

S3 

31 

0 

1 

l»i 

go9 

63U 

10.111 

S4S 

6S4 , 
ira i 
SIS 
6,273 1 
0.3IS 
3,61S 

730 

TOTA£ 

Von QmLn 

Gocccmacal J : ; 

local Fund ; ; : 

Moolcpal : 1 ; 

■Natuc Stale . ; ; ; 

AWed , . i f a 

\ \ cmaciilAT . 

Unmded . 

t \ cmnculai . ■ , 

Total 

Total second aut Sq&dois 

TBXMAHY SCHOOIB 

Ton Boyb 

Od\ eminent .... 

Local Fund 

Mnnlrlfnl 1 

>nti\e States - , , , , 

Aided 

Unaided 

Total 

ToB. Qtris 

C}o\emineni 

liocal Fdnd , . , - , , 

Maidciint. . , , . 

^atl^c States 

AWed 

tjnslded • ■ a a • • k 

Total Tri'iAur Beritwi 

cnAVB ToriL 

t 

S18.2SS 

3,055 

221,037 

250,802 

18,180 

277,901 

23,502 

651 

20,S46 

1 

11 

3 

■' 733 
453 
S3 

4S5 

310 

44 

21 

422 

*5,650 

2,060 

247 

17 

400 

322 

44 

21 

422 

*6.380 

2,613 

270 

17 

68 

60 

3,331 

2,176 

23 

1,416 

1,370 

’*284 

50 

R90 

. 13*098 
8,042 
401 
100 

1.475 

1,430 

”284 

50 

806 

16*431 

11,118 

614 

103 

^ .. ^ 

'‘49* 

37 

V B 

48) 

- 633 

60 

' 63 

liow 

’ --"Vdl 

4^4 

65S 

13 

2 3sr 

2 273 
lOl 

44 

6,970 

1,S23 

0,271 

10,^04 

5,051 

20,047 

82.208 ^ 

f * 6^J 

6.433 

210.505 

12 020 

232,431 

2^,453 

< 1 _• 

^0.26^ 

1 

6,087 

33.216 

4.401 

170.70G 

32,432 

32,174 

1 80.235 

\ 4.010 

21 
1,078 
140 
3S6 
5. SSI 
77 

4.512 

181.444 

32,578 

32,500 

04.786 

4,096 

15,666 
1,058.378 
110,160 ' 
65,03* 
1,4W.629. 
107,489 

% 
631", 
63;450 
4,371 
' 3,528 

10.401 

♦t*' 
--.16,337 
- 1,111,828 

2071890 

k 

i ' 6,548 
'411.489 
42,512 

^ 056.401 

140,590 

^ J 

1’?.’ 

«3,075 

17.025 

161,660 

7.1»4 
. 4C7.02* 

* * 46,866 

00. *67 

7J<I 43fl 

U7.SI3 

342.117 

7,700 

340,010 

2,017,231 

*- 212.716 


1,323,250 

1,487,010 . 



17.66'* 

25,902 

13,286 

0,085 

127,*»91 

24.574 

1».7I9 

20,151 

13.475 

9 721 
l2o «} 
Sj,107 

A 

f 

• s 

• 1.352 

1 10 

. 2,021 

' 4.093 

a 3,320 

^2.450 
^ *S0,777 

t 520 

2,623 
4,100 
3,322 
' 2,459 

22,129 
^ 530 

**** 346 
300 
131 
* 13 
. 14,39 V 

427 

28,283 
46,016 
27,447 
• 11,463 
, 158,612 
' 14.567 

i 

28,023 
4r 625 
27,573 
31.476 
372.^ • 
14,^4 

2f 

160 

ISO 

SO 

3.023 

531 

‘ " V 

^ 23,700 

25,103 

15.445 

287,018 

*302,463 

3.076* 

210,661 

214.607 

— ^ — 

• ' ^.019,40C 

► ^ 31,580 

' 3nil07b 

2.032,726 

HM 

1,327.226 

375.251 

H 


K 

por.^fo 

3,109.170 

■1 



331, *173 

1,777.00 * 
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TABLE Y—conld. 

education in British India at the end of the official year 1913-14 — contd. 


STAOE 


riir LowFR Sr^or 



QirH. 

22 

2*1 


ToUI. 


c.'isa 
3.825 
15»27G 
M.I2t 
A. 701 
1.221 
701 
740 
100.410 
4S.145 
50.040 
2.082 


2$<%.20t 


84 

noo 

lOG 

710 

04 

31 

7 

G 

2,«7I 

li.OQG 

?85 

II 


C4 

05 


3.8! 

2-21,r 

20 


1.807 

1.023 

302 

1011 

040 


- lli.OOl 
I* 31.178' 

^ ^ r »80 

144 


0.18^ 


201.582 


22.1^4 

l, 47 £^ 9 nl 
101,708 
150,G n 
2,0^0.0<'0 
347,070 


4,210,571 


30G 

4rs 

3£0 

40 

17,243 

OCO 


* 10,421 


■•.2S%0« 


4.5&#,534 


TOTAt. msiAfiv Stage. 


Bo^s, 


24 


0,C17 
4,.)01 
11,44i 
5J.142 
0,81 
4,252 
70S 
752 
103.20 t 
G2.511 
oJ.2.:5 
2.000 


307,207 


1,088 

302 

300 

040 


18,818 
10. 501 
015 
144 


20,227 

6.J03 

21,710 

70.51b 

12,202 

5,2^4 

1.801 

1,035 

100,070 

04,510 

io3,on 

4,2J2 


5C0,G70 


32 080 I * - ' 3 Sj 2 G‘r 




75 

C3 


4,550 

2,660 


V 7,411 



223, wlO 2.o0^.«»O 1 2,175,425 

2S,024 I ;,75;103 j 33\0H3 


377,370 ' 


4,tmr/507 


41,070 
7,r,fi7S 
40,733 
21,148 
282,03 5 
30,141 


42,342 
7* 050 
41,053 
. 31,107 
200,2b] 
40 ,tQW 


“ U 


407tGOO 

S 74 ,OS 5 


925.00^ 


517,030 


G.iai.O'lT 


6>4S0,442 


4.ns2,ai8 


3GS 

4S0 

323 

40 

t8.C00 

070 


20.794 


4,Cfl3.442 


5,117,020 


GItU. 


26 


137 

C7,J 

ibt 

787 

35 

31 

0 

7 

4,115 

10.15G 

370 

15 


Total. 


20,354 

5.081 

21,002 

77,a05 

12,287 

5.287 

1,873 

1.012 

101,701 

80,000 

1UJ.4U 

4,247 


OTAVD TOTAL 


JlOfB. 


23 


OirLA 


20 


Sa.TOO 

0,725 

30,443 

111,578 

32,203 

0,477 

10,155 

1,312 

303,015 

74,712 

200,005 

5,252 


101 

715 

211 

70S 

30 

31 

32 
7 

5,417 

10,603 

501 

17 


22,108 , 529,174 


2.382 
2 243 

'*340 

121 

1,371 


20,057 

13,238 

833 

lOl 


2,457 

2,310 

’ *340 
121 
1.371 


25.207 
15.004 
8S5 * 

161 I 


08 ],0S7 


21,507 


75 

08 


1,754 

2.848 

02 


41,351 


48,702 


3.C10 

2,434 

373 

133 

1,515 

430 

30.247 

14,182 

1,576 

170 


7,807 I 


03.819 5 577,030 001,701 

- * 1 


1.208 
108,508 
8.871 
• 9.’’»71 
t a7‘*,boi 

2 s >,101 


\ 

27,853 * 20,8'll 

1,701,100 » 1,055,042 
203.011 101.250 

102,578 1 183,821 

2,4m,lbC 1 2.178,481 
j' -170.100 I 351,101 


54,721 


70,318 


Total 


30 


CLASS OF Schools 


SBCOKBAILV acuooiia 
PoR Both. 


83.021 
7,140 1 
30,051 I 
115,170 1 
32,320 1 
0,508 1 
10,187 I 


1,310 


300,032 ) 
01,320 
210,220 
5.200 ' 


1 , 009,584 


3 001 

2 , >02 

372 

132 

1,645 

430 

35*001 

17,030 

1,010 


UnscIlAh 

Vemocutar 

KiialMi 

A eniAcuIar 

EncIlAh 

Vernacular 

Iln^lKh 

% cmacular 

l 4 ngliAli 

Vcnncular 

BnsIlAli 

Vernacular 


^ Co eminent. 

^ Jxical Fund 
J SIunicipAl. 

^ NatKe State?. 
^ Aided. 

} Unaided. 


Tot \i.. 


nnellfih 

Vernacular 

Vem «cuir r 
r.nallAh 
Vcniaculat 
EnptlAU 
Vcmacul ir 
Ungllsh 
\ cmacular 
__ ruRlWi 
ITO I Vernacular 


For Onus. 
^ Ooaemment. 
^ liOcal Fund. 
j> Stuniclpal. 

J Natia c States 
j Aided, 

} Unaided. 


02,528 


1 . 071,112 


SSS ’,175 14 / 907,823 


44.5b7 } 
70,071 I 
44,OVt 
2.J,C07 

«2 sro 

sn.ljCl » 


44.065 
77,150 
44,375 
23,050 
*,•311.410 
40,'C31 


521,309 ^ ^,193 


000,574 j S,5l0,i^O 


070,423 i 6,Off^52 


4,558^,507 


1.208 

lO'^.’iTS 

8.872 

0,571 

22S09* 

28,101 


385,310 


368 
485 
322 I 
40 
18,014 
970 


20,808 


4,«K».405 


43.324 

703100 

44,087 

£J,6IJ 

204.470 

30,747 


— -a -'•H 


28.050 

1,701,015 

201,128 

102,304 

2,407,47'* 

AT0,265 


5,073,9jfl 


45,602 

77,184 

44,400 

23,060 

313,00'? 

40,717 


i3>47:l\ 




Total. 


Total SECO^DAR1r Schools. 

PlWMAltY SOnOOLS. 


noi\ rmment 
"Local Fund 
Munirlpal 
Native States 
Aided 
Unaided. 


Total. 


FOR ISOTB 


_ Ton GXPM, 

GoAcmtncnt 

Tjocat Fund. 

Municipal. 

Native State? 

Aided - , 

Unaided * 

* 

•** ' * *" 

Total "PunuRT Schools. 


6,CO1,1S0 


0 SS, 6 a 4 - 0 . 55 ^ 7 ^ l» OJiIkD^OXAU 
• s. . ^ * 
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education — GENERAL 

JSesuIfs cf the prescribed examinations in the several 



viTrr.i: or EXAvryAXTO'fS. 


rOLLtOtS 

i'rrtT.MnrWr.). t4....-i«ry Endfi 
l\r * :*v~. 
nr if VR* 

B - e or t 

t .T.' B \ : : 

fn^r'n” * <tc m . ■ 

pTP in-*- HAxn’D'ttwa . • • * 


Onr'Tii 

v^i.Trr rif Or rnril 
Bir* C'l'T <»* I'r ^*^*“1* I.*in»*nT 
I- tCiiMj- 
m S»n-Vrt 
Ho” ««i 
i»o» aur- IP Prr*!**** 

Uono ‘P* in 
no«o»>r« ID Purjib. 

H cb firv III 5%n*Kni 

lilsb Pr^r'ictp^ '•» AnbiP 
ireb rrnfriMPT m r^'P'ian 
llish PmCr rn-^y t~ Pnnlibi 
Uieb rioh"c''ry in Hindi 
Hich l*TnV*crcT »n Lrdn 
rrnfle prey In ?in »Tit 
rriFc'^ncv in Archie 
T*rortf*^’'fy fn IVr^'an 
pinPrirnry In Hindi 
rrf'llMf^cj in Vrrln 
rrnrdcrcy la l»nniiW - « ‘ ^ 

Aiid‘*ioail CTaTT.inilioa in Enali«h for Oriental 
Titles. 


Doctor cf lAW 
rf L»v 

l!r»noi‘r< In Tatt 
B ipbript pf lAir • 

rir.nx-B , : , • 

pint rrM"irAtlon In Iav 
St^pKI Tp*t LTatninatlon In Law 
Intrrr-MLitP Kinnlralion In lJ\w 
L‘cp**tt‘itp r.x-r''nMlon In Law . 
First CrTtiricalP rxar’l'iitlon In Law 
rreVmrAty Lxaxalnatloa in law • 


KTnf' I nation for M.D 
r T»l rrasnlnaiioa for M.F», 


^ C t I-Jl* T- LxU' 



IfvuDEii OF Institutions bendiNO 
Examinees. 



EDUCATION-GENERAt 


Results oj the prescribed cxmiimtions in the several 


^OSIBERS OF EXASirNEi;. 
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Provinces of British India during (he official year 1913-14 — contd. 


PASSED. 


Other 

Inatitu* 

tions 


3,691* 

-^1 


2e^ 

**24 

0*03^'*] 
63 ‘ 
16,664 
JO 
15,048 
214 


11 

4 

10 


1.SI5 


Private 

StadcDta. 


25 




403 







•r*m. 


133 

ICO 

13 


Total 


20 

24 


45 


02 


37 

63 

(&)G28 


-^.27 
r' Ct7 
20 

* ^ 


BACE OR CREED OF PASSED SCBOLABS. 


lEuroreaoa 
and Anglo- 
Indians 


Indian 

Cliri&ttana 


2 

18 

34 


12,680 J ^38 

189 P> V 21 
V 0,W2 I Yr> 40 

'*fat ir- •'isr 
M I --Ot 
^ 200 

w 46*1 43 

. - iiO 

' lOl , 

, f ,1.472 
>'7*4-142,664 

f ^-^4,700 



40 


^ . iio 

^ 08 

430 
c *‘47: 


240 

70 

614 

'0hy>i 

4 

1^ 

30 


-I 




tvp 


IXIRDOB. 


Bralu 

mans 


10 

13 


37 


04 


10 

187 


10 

14 

21 

2 


4,776 

20 

^*786 


150 




^1.^3 


'^-6|r 


^"^4,240 -S4JEW0 _ . 


. f > . *55, , ^ j 

' Vt* I 


♦ -»K* 



Nor 

Brah- 

mans. 


" MtiJiani' 
madatu. 


11 


30 

42 

100 


6,208 , 
23 J 
0^03 ‘ 


lOS 
** 1 


1,710 

, ‘»80,j 

**3I 


K 2 

'Ih,542 

^12 




5,05rp^i,f9fr 


-J W f S r 

■*“ ^ tsT^oni are n^ avaiNblc %. 

dhrefoxit Intltuilons In llOiUas, the rticoniul irocU ol^liom H'noMki 
Scliool* Lyamlmtiona rcspMUvoU from thodWcrojit lirttltin^i^yn^, 
School^ rx^idajlona mspe^vc^^ from tlV<lt|tci^tJn5tltiiij%»t«‘nLlIn^rn4 
from the different Insfitl^Eaarln Jlndnis, dofdIkWov)«)ma^> *aI& 
from tfie different InstKiinoiiftin 2fadniB/‘thcTncc*‘Jiiul crccithf ^hnm Is itOr 
betvteeh Bjahmans ojoi ppp-Dcah^an * * 


1 

7,001 

f38 




Bud- 

dhists. 


FatsLs. 


o«**> 

1 




7,631 

249 

0ir458 




49 

^’^2’ 




76B 


.^.,808 

00/.0S 

12,320 


45 

UI 

6 

30 


non 


Otlien 


11 


223 
30 
^ 16 


10 


256 

10 

7 


4-1 

iii-' 

05 
2,478 
1J6 


NATOTE op EXAinKATJOES 


COLTEOES POn PJlOr3:?5IOVAL 
— eonfd 

Enginfenna. 

BICE. 

B OE. 

TiCE. 

rirst BCE, 

Elimination In Art drawing 
rirst Examination In En,{inecring. 

RoorXco College Exomlnntlons-^ 

Civil Enjcmecr. 
rtectrlcal Engineer. 

Upper Suhordlnotc. 

Eoncr Subordinate 

Troeftin^. 


TJtAIVI^O 


E Ag. 

Second D. Ag. 
First L Ag. 


AgHcttUure, 


Veterinaty 

Commerewh 







Schools pon CrirERAn eohoatioh, 

^ Blatriculatlon Examination 
nSI } School rinal. 

npia 5 nicli Scliool Examination for Eu- 
Olrls S Topcans 

O&ls } School Scholarship Examination, 
j Elemrntors Ccrllflcatc Exnminallon 
33 1 Public Service CcrtincatcExaminaf ion. 

Boj s Cimbrldgc Preliminary Examination 

C W? } Cambridge Senior Examination. 

oSI } Junior Examination. 

^ ‘5Iuldle School Examination, 

of^s 1 Primary Examination. 

ShTi ^ I^"cr Priniatj Examination 

* - dfctiooLS roft SprcfAT. iNarnuoriov 

Upper ’iTrabilng School Examhuation for 
Txmer 1 Mn'sten 

tjpjw j Training School Examination for ilb- 

liOMcr J tro^aea 

aelioifl-. of \rt Examination. 
nalJIvamlnatlon 
aapmUiott In 1 ngincertne. 
nUr^tilui in Surveying 
■^■“l^hool Examination 
. I'll Si liAO Examination. 
jKriculuiral Si WMfc^^Inalion. 

'■M idjDVFUi Cenlril Examifintion. 

urnt^A^juTal^h E'^mlnatlon 



Jrt.vJf ASnm 1*1 itlnr Sradable 
J0*finj^ovvn iifidLf BrahniaTta* 


detiilia or VYhoni^ato-nc^«ii^ 
am not a\ ola 








, detAlla or whan: 
dclail^ of nilhni 
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GENERAL 

Selurn sJmcing the distribution of Local Board and Municipal Expenditure 


Objxcts o? UxrE’«DrrBTir« 


ZXFE.VDITCJti: OF WCLL 


Xambero! 
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TABli£j Vil — contd. 

Public Instruction in British India for the official year 1913-14 — contd. 
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GENERAL 

Atlendmce and- expenditure in hostels 
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or boarding homes for the official gear 1913-14. 
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GENERAL 

Number and qualification of teachers in the several 























































TABLE IX. 

“provinces of British India for 1913-14., 
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LIST OF ILLUSTRATIONS. 


COLLEGES. 

St. John's College, Agra, United Provinces. 

Islamia College, Peshawar, North-West Frontier Province. 
Law College, Allahabad, United Provinces. 

Vista of Cotton College Hindu Hostels, Gauhati, Assam. 
New Moslem Hostel, Cotton College, Gauhati, Assam. 

St. Paul’s Cathedral Mission College Hostel, Calcutta. 

St. Paul’s Cathedral Mission College, Calcutta. 

SECONDARY SCHOOLS. 


Northcote High School, Sholapur, Bombay Presidency. 

New Collegiate (High) School, Reid Christian College, Lucknow, United Provinces. 
Government Anglo-Vernaculat School, Kyaiklat, Burma. 

Shikarpur Academy, Bombay- Presidency. 

Govardhan Das Sundar Das High School, Jalgaon, East Khandesh, Bombay Presidency. 
E, W. M, Boys’ "High School, Mandalay, Burma. 


All Saints’ S. R> G. Anglo-Vernacular School, Shwebo, Burma. 

Hostel of the S^ardars’ High School^ Belgaum, Bombay Presidency. 
Madhava itanchhod Lai Hostel, Ahme.dabad, Bombay Presidency. 
Governineii^i';High School Hostel, Letpadan, Burma, 
liost^l of'A,^,..M. Sgaw Karen High School, Bassein, Burma. 
Government Aa^p-Verhacular Middle School, Yand^pn, Burma. 
G'overndient^Qgio-Vernacular Middle School, Drug, Central Provinces. 

"'f PRIMARY •'SCHOOLS. 


Presidency. 


;Municip^-E|^^f^t^ry Schpol for H^dus,-BlackpuU.y, Bangalore, Mysore. 
Mimidpal Efli^entar^; Schp^tlor Mbhamas, -Obi^kdpalyarii, Bangalore, Mysore. ‘ 
Sarat5Kali'MtpJ)VnFr^tismgSGhoQljSilc^{5^,"'Ass£rfpV 
Tempprary Girls'. Scljbol at 'Delhi, ” 

• • ' » .'‘Wi ' 



’2. ) 

TRAINING INSTITUTIONS. 

S. P. G. Training School, Nandyal, Madras Presidency. 

Class Rooms, Training College, for Men, Dbarwar, Bombay Presidency. 
Normal School, Lyallpur, Punjab. ’ 

Normal School for Men, Nagpur, Central Provinces. 

Patna Jlfia7ijt-tTainmg School, Bihar and Orissa. 

Jloslel attached to the Patna' .^^ViM/V-training School, Bihar and Qfissa. 
Jagafsinghpur Gurtt-^training School, Cuttack, Bihar'and Ori.ssa. 

SPECIAL .AND TECHNICAL SCHOOLS. 

Government School of Commerce, Calicut, Madras Presidency. 

Dacca School of Engineering Hostel, Bengal. 

Ne w Workshops, Mayo School of Art, Lahore. 

New Workshop, Ranchi Industrial School, Bihar and Orissa 

EUROPEAN SCHOOLS, f 

Boys’ Orphanage, Lahore. 

A. B. M. European School, Rangoon. 

St. John's Church of England School, Toungoo, Burma. 

St. Teresa’s, Kidderpore, Bengd. ' V 
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largely l)y reason of the increased nuinhcr of trained Veterinary Staffs that wore made 
available, nicreased provisioii of microscopes, ajid gradual iiex'fection in tlxe techni- 
ques of testing and treatment of this diseast* under active service conditions. 

Mension may be made at this point on the subject of vcotoi* control. Generally 
spcaldng this ^vas impracticable under die conditions that prevailed in most locations, 

. Tabanidae swarmed everywhere and the nionsooii brought with it indescribable^ 
plagues of day and night flics including mosquitoes^ With the advent of D.D.T. 
however, the procedure was adopted, with regard to certain Veterinary Units, of 
spraying the suiTOunding jungle for a depth of 50 yards or so, also paddoclcs, posts, 
woodwork floors in stables and hospital buildings. It must be admitted that spray- 
ing with a 5% solution of this^drug in kcrosejie did prorluce magical efieots, and where 
it was regularly carried out one cOuld in fact walk round mule lines mthout seeing 
any switching of tails. 

(b) Diagnostic technique anil procedure . — It was conclusively proved that the 
effectiveness of control >vas dependent on early diagnosis, early treatment, and 
wherever possible removal of inteoted animals before they could be a source of danger 
to others^ 

Detection of surra in its early stages was only possible by the examination of 
wet blood films under the microscope. Tryjpanosomes were frequently detected in 
animals xvliich appeared to be perfectly liealthy with normal temperatui'es. 

Various blood testing procedures were enforced dependent on factors such as the 
time of the year, tlio degree of infectivity, and the locarion of units and formations 
with animiils in relation to known Surra-affected areas. Where infccetd animal 
were found in the imit all animals would be blood tested daily for 15-21 days until 
clear. In other c^ses animals were tested for ten consecutive days at intervals of 
ten days. The ininimiim precaution adopted was to blood test all^^animals in a 
unit twice a week. 

.The usual technique of* blood testing was adopted, that is to say, sample of 
blood taken from a prick or small incision in the ear, was placed on a slide, covered 
with a coverglass, and examined under a 1/Gth-power. 

From experience it was found that trypanosomes were more numerous in the 
peripheral blood during the heat of the day than in the early morning or late after 
noon. ^ ‘ 

, Literally millions of blood smears were examined by the Army Veterinary 
' Services from 1942 oixwards necessitating the formation of Anti-Surra Units^in 1944, 
specially equipped with microscopes ^d mechanised transpprt to enable the high 
proportion of officers and Veterinary Assistant Surgeon on the establishment 
to operate simultaneously in various locations. 

(c) Treat^nent. 

I. By Antrypol 

Factors . — Antrypol alone was almost exclusively used during the war for both 
preventive and “curative ' treatment.* 

It ,was found that if treatment was commenced fairly early and provided ^'ade- 
quate and exact dosage according to the animars weight and condition was used,, 
the intravenous injection of Antrypol would cure at least 90% of horses and muled 
- infected with .surra. ‘ ^ ; 

The problem of giving the exact dose of Antrypol involved “an- accurate assess- 
ment of the animal’s weight. In the field, where suitable weighing faciliSies were 
. of comse not available the diflS.culty was solved by an ingenious method of weig t 
estimation devi^d by Lt.' Col. G. PFAPF, R.A.V.O. 

This was based on certain body measmements of the horse or mule' .{i. ei) the 
. \7eiglit was estimated according to the formultv weight in pounds, or 
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appendix it .(4). 

[ 1 ) 3 By DiUKoToit Army Vkteuinary Skrvjoi:?^, ^Indta) 

1. INTRODUCTION 

Woriif War II has provided us with valuable inforination on the esscutial con- 
ditioxis necessary for the control of suitu. 

The knowledge that has been gained has accumulated from the e^eriences 
of tho Army Veterinary Service operating in.Buima where it was responsible for 
the health of some 35,000 animals — mainly ccpiines — which were an integral and es- 
sential part of the transport organisation ncce.-i^ary to stipply tlic Pourtcenth jVrmy 
including Guerilla columns of General M"ingatc*s Special Force. These columns 
as is generally known, operated deep into Burma jungle and frequently penetrated 
virulent surra zones. 

The Burma campaign therefore for the purposes of this paper, supplies a record 
of tho endeavours wo have made to control tho ravages of tliis disease in its most 
susceptible sufferer — tho horse and mule. Further information, however, on Surra 
in camels is also published at para. 3 concerning our present knowledge of the effect 
of Tr 3 rpanociclal drugs ou this animal. Wc have little information, however; to add 
in the case of cattle. 

The story of Surra in World War If is to a large extent an account of the results 
obtained with the chcmo-therapeutic agent, Autrypol (the British equivalent of the 
German product, Naganol). 

This drug, produced by .Imperial Chemical (Pharmaceuticals) Limited, chemi- 
cally and pharmaceutically identical vrith Nagauol, constituted our main armament 
against this disease. Much had to he learnt about its mode of use under war conditions 
where animals were required to move through some of the worst Surra-ridden area 
in the world. 

Up to 1943 when Antrypol was adopted as a routine trypanocidal drug for* surra 
our knowledge, was confined to the results of trials with Naganol under the more or 
less static conditions in India before the war. These trials were first embarked upon 
in 1927 at Mona Remount Depot. In camels, howcvoi’, the diagnostic and treatment 
technique with this drug was faiily well perfected by the outbreak of war, but this 
did not apply to equiucs, as between 1931-41 only 26 horses and 37 mules were treat- 
ed for this disease. During tho war years over 10,000 animals were treated for Surra. 
For example, between 1942-43, highest mimthly incidence was 17 % of Ijho 'total 
equine strength in Eastern Army. 

Antrypol, however, w^as not the only drug to be used', though as previously 
stated, it was our main means of combating the trypanosome in the animal. Trials 
were made early in 1944 with Propamidine, Pentamidine and Stilbamidine. Of 
these three drugs Stilbamidine appeared to give the best results and" it is now consid- 
ered that this drug in combination with Antrypol may provide an effective answer 
to the^ tosdeity factor which tends to develop with repealed Antrypol dosage, when 
the privations of war are encountered. Mention of Stilbamidine ^ill be made later 
on in the text of this paper. - - * 

Nearly all that is described here is additional and supplementary to what has 
' been already written in the Army Handbook of Conta^ious^cl Infectious Diseases 
in Animals (1945 re-edition). ’ ■ ° 

2. SURRA IN EQUINES 

(la) iHci^iieem hroni the historic stand point it is interesting to record the effect 
upon the incidence of this disease which resulted early on from the* lack of trained 
-personnel available for the diagonsis and treatment of Surra. Largely in consequence 
^ of this, the ni ghost nionthly incidence of Surra between 1912-43 amounted to 17% 
of the total army equine strength in Burma. ' In 1943-44 this figiuo was reduced to 
7 % and in 1944-45 '‘still further to^ 2%, This improvement was brought about 



llie period between preventive dosage was liaicd at 21-28 days, as during that 
period the elimination of Antrypol from tho body at 0* 4 grams per 100 Iba. takes 
place. Dosage at 0*3 grams per 100 lbs. as a preventive was tried but not found 
adequate to control the dsisease. 

The dose recommended for adoption as a praphylaotic was 0-6 grams per 100 
Ibs- repeated every 21-28 days, though in circumstances whore the rest period after 
dosage was small and condition of animal below average the amount was reduced to 
0-4 grams. 

A minimum of 48 hours rest after a dose; *4 was necessary to limit tho onset of 
tosdc symptoms. 

Tho justification of preventive treatment was obvious. In one column of a 
long range group of Special force which did not receive prophylactic treatment, all 
animals developed the disease. Furthermore, records esrist to prove that preven- 
tive treatment alone (whore animals were already infected) enabled operations to be 
carried out without severe wastage of animals. 

II. By Stilbamidine/Antrypol, 

Trials with Stilbamidine dihydrochloride commenced early in 1946, but it was not 
utilised on a large scale at any time owing to^the small supplies of the drug available 
and to insufficient trials under Avar conditions. 

The results so far achieved are, however, hopeful, and its use may bo indicated 
where treatment with Antrypol is contra-indicated on accomit of severe reactions to 
the drug. 

It has been used in two ways : — 

(a) Alone . — ^Dose 0'06 grams Stilbamidine per 100 lbs., injected intravenously 
daily, for 6 days. 

(h) In combinatdonwiih Antrypol . — On the scale 0*6 — 0-3 — 0-3 on days 1-8-16* 
The drug in doses of 0- 05 grams has been given as a supplementary inoculation on 
days, 4, 5, 11, 12, 18, 19. 

Precautions '. — ^When giving daily injections of Stilbamidine, esiperience has 
shown th^t the animal tolerates the drUg well after the 2nd day. The injection 
should always be given slowly and the first daily dose divided into two equal por^ 
tions of 60 ce. solution, given at 30 minutes interval. Thereafter give as a single 
dose. 

, % SURRA m CAMEIiS 

Late in, 1944, a revised method of Antrypol treatment based on the weight o,. 
the animal 'was introduced. This involved a considerably increased dosage of An* 
trjfpol, but this "step was considered advisable oAving to numbers of animal having 
become blood positive to the wet film test after two 4 gram doses of the drug given at 
14 da 3 r intervals. In a number of cases blood films showed trypanosomes within 
three weeks of the second dose of Antrypol. This led to the as^dihptioq that drug 
resistant cases of Buria were occurring as happened in the case of mules in Burma. 

As with equines^a weight formula was worked out, this being devised by Lieut. 
ORR, R.A.V^. It w^s shoAvn that variations in weight of thd camel were consi 
derable — ^feorn 900 lbs. to 1^600 lbs. 
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Bs= weight in pounds, G being the girth in inches and L being the length in inches 

from th-e point of tLe sliouldcr to tke point of the buttock. The formula. 

used when tlie girth was over 60 inches, and the other when tho girth was 60 or less. 

To Lt. Col. G. FFAFF, B.A.V.O., is due much of tho credit concerning 

^t]^e organisation of research work to perfect the dosage scales best suited for general 
prophylaxis and therapeutic treatment. DifiB-culties were not inconsiderable, 
particularly those in connection with- deciding upon the safest and yet most effec- 
tive preventive dose with Avhich to inoculate animals undergoing the privations of 
the Burma capmaign. 

Much of tho experimental work was done at the Military Veterinary .Hospital 
XiUcknow. It was discovered that animals in Assam could not stand up to a dosage 
which produced no serious ill-effects in liUckhow. 

Increased sensitivity to Antrypol was noticeable amongst debilitated animals 
and ainongst those which had received previous dosage with the drug. A diet low 
in minerals, particularly calouim, was considered to promote toxicity where Ant]^- 
pol administration was in progress. The supplementary inoculation of calcium lactate 
in 15 gram doses by intravenous xoiito firom the day following Antrypol dosage was 
adopted in certain units, and was considered by some to have a beneficial effect and 
xo reduce the severity of the toxic symptoms. 

The war-time dosage for both equines and camels was considerably larger than 
that regarded as effective before the war. It was found that an insufficient dose of 
Antrypol was not only ineffective but could be dangerous, as tha trypanosome was 
thus liable to become drug-fast thereby converting an animal into a dangerous 
reservoir of infection. 

The first curative dose was desJgned^o exercise the maximum trypanocidal 
compatible with the toxicity factor, and therefore was larger than the two subse- 
quent doses of a normal course administered to an infected animal. ^ 

Curative Treatment . — The procedure usually adopted for the detection of Surra 
was to^ give an injection of Acetylarsan (20 to, 25 cc.) to sterilise the p^ipheral blood 
stream (which, takca wp to 12 houra with thia particular drug). The animal usually 
was wherever possible evacuated to hospital after this inoculation. 

Antrypol dosage in veterinary hospitals was adopted according to the following 
scale : 0-6, 0-3, 0-3 in 10% solution on days 1-8-16 and the animal was discharged 
as soon as possible. IVhero treatment was given sufficiently early there was little 
OSS in condition and^'it was sometime possible to discharge on' the 2^d day.r 

Toxic s3miptoms were always liable to occur with this dosage. . These included 
laminitis, Coronitis, excoriations of the anus, dermatitis and swellings on the girth 
area and muscular stiffiiess. To minimise the risk of development of these symp- 
toms the procedure invariably ‘was to turn animals loose in^paddocks afoer inocu- 
lation .and to ensure that they had fi:ee access to drinking water. “ ' 

As previously stated, remedies were tried in an attempt to prevent the onset of 
toxicity. Intravenous calcium, lactate was regarded as the best of the lot. It was 
observed that those receiving calcimn tended to put on condition more rapidly than ‘ 
those that did n^t. , ’ - ' ' ' 

Pre,vemive Treatment . — ^The use of prophylatio measures was not simple. An 
unpredict&l)le number of animals, though not often more than 10% reacted' severe- 
ly to the tosjlL This reaction occuicd in many cases with. doses as low as 0*4 grains 
of Antrypol per 100 lbs. . “ .• . y ^ - 
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The vreight Was estimated according to the formula : — 

Gxli HlxH2 


6 


5 


where : — G= Girth (first fold of skin behind chest). 

L= Length (point of shoulder to point of buttock allowing cord to lie 

along the natural curves of the animal which must bo standing square). ^ 

Hl= Hump circumference measured round the base of the hump oh a level 
with the dorsal spines. 

H2=Hump across, measured from the circular measuring cord hcroas the* 
highest point of the hump and at right angles to the long axis. : 

The results of a number of tests which were cross checked on the weighbridge . 
gave readings well within 100 lbs. of the actual weight. In most oases the weight 
estimate by measurement formula wa j below the actual weight : 

Trials with increased dosages were can rid out during 1944-45 in Northern*' 
Command under the supervision of Col. G. 2?. STEVENSON, O.B,E., D.D,V,S„ 
Northern Command in close collaboration with Col. G, PEAEP, M,B.E., of G,H.Q.(I ) 
who advised over the question of dosage. 

Antrypol was used on the foUo^dng scale : 3 doses at 7 days intervals of 0*6 
grams, 0-3 grams, 0*3 grams, per 100 lbs. body weight. The largest single dose 
^ven was 7 - 5 gramt; and this to a camel of 1520 lbs. weight. A camel of this weight 
received on the revised dosage over the same period 13*6 grams as opposed to 
8 grams on the dosage scale in force in 1939-43. Similarly a camel of average weight 
scaling 1208 lbs. received a total of 10*8 grams. No toxic symptoms resulted 
on the dosage by the individual weight system. 

SDMmART, 

It may be of interest to compare the scales of Antrypol dosage laid down during 
the pre-war and war time periods for curative treatment in camels — 


Bate. 

» 

Animal. 

Antrypol 

Bosago in grammes 

Period between 
• ^ * doses 

!rotal 

dosage 

grammes 



Ist 

doae 

2nd^ 

dose 

3rd 

dose 



1&30 

All camels « 

2 

* 4 

“ 

3 to 4 wceks^ depend- 
ing on a positive 
blood film after 1st 
test. 

6 ^ 

1043 

AH oamola 

4 

4 

— 

14 days 

8 

1044-45 

Gomel 120S lbs. 

6 

2-4 . 

2-4 

7 days" 

10-4 ' 


Camel 1454 lbs. 

7-3 

30 

3*0 

‘ 

13-3 


Safe guards. 


determining dosage were laid down during the*'; War 

(«) Sloodncpl^o ^ , 2?ull dosage 

Horcurio chloride test positive " t T»nii doaaco 

Clinical signs of Burra present ^ nil closago 

Rlnrin 4-na4-. ^ J * 


(tit) Blood test negative 

^orcurio ohlorido teat positive 
Clinical signs of surra absent 


} Initii 

•j 


OCnitial dose of Kaganol. 
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' (c) Gaitle . — Oiirntive trcfttnaenf. involved a dosft of 0*5 grammes pet 100 lbs. of 
Naganol followed alter 14 days by 0*25 grammes per 100 lbs. Tlie weight was esti- 
. mated from the formwla GxL 

""i 

•' Tartar emetic was used for cattle and bnlTaloes, in view of its relative cheapness 
and efficiency in. bo^nnee. The toxicity of tartar emetic was found to be greatly 
reduced by dissoKnng the salt in 5 per cent, glucose solution instead of in water,’ 

Dose — 5 cc. of a 2 per cent, polution per 100 lbs; with a maximum of 60 oc. re- 
peated after 6 days. The injection must be made slowly, and followed by the in- 
. Jection of .a few ccs. of boiled water to clean the needle. 

4. WHEN AN ANTMAD MAY DE BEGAEDED AS CUBED 

- Horses rmd mules . — A i elapse may occur several montbs after an animal has ap- 
parenily been cured. 

Erom the aQilitn,ry point of view during war time tlic itandard inevitably has 
to bo lowered, and. i ho pro cticc, ns hitherto stated, was to discharge an animal a s soon 
as possible .after tlie third injection of Antrypol. 

Tliis was not before the 22nd day and was subject to the animal being in 
reasonably good condition and pasfiing iJic prescribed blood teat. 

The rule laid down in earlj' 1943 tlvat an infected anima 1, after the three curative 
injections, required, to pass a daily blood tcsat from tlic 29th to the 56th day, was 
.relaxed without apiraront bad results. 

Gonclusion . — The oxpCTionco that has been gained in the knowledge of this 
disease and its trc'itmei^t with Antrypol neccs.iitatcs the recording of one all im" 

- portqnt factor regardirrg treatment. 

, The administration of Antrypol is no liaph9za.Td affair and good rcsulle depend 
/largely en the devotion to detail of the Veterinary Officer. Experience in war .has 
shown clearly tluit the weigliing of Antryjrol, preparing the solution, and dctertniriing 
the weight of the f-nimal are such important factors that they should be done by the.- 
. officer himself and not left for a subordinate to do. 

■ It is hoped that this description about our experience of Surra in World War, II 
may be of pmctical value to the Board of Agriculture and Animal Husbandryin 
India when the tinre comes for the enactment of onj future civil legislation affecting 
the control o-** <‘.his disease in India. 


APPENDIX II (4). 

* ' ■ (c) 3- B.So., M. B, C. V» S* 

jlssistmtt AuhnaVIl^ishanctry Gomv^-'tssio^-ieT will the Government of India. 

Basu (1945) collected the data concerning Surra in all species of animals under 
tlircc headings, ?’.e.,bovlnes, equincs and othor.s from the year 1942 to 1944 from vaii- 
ouB provinces and States, showing the inteiisity of ij)fcction in tho various areas- 
Erbm his figures the PunJ.ab seems to bo the worst affected area, followed by United 
Provinces and Sind. In this note data for the last 14 years (1932 — 44) has been 



collected from the various cUvieioBs'bf the Punjab^ (Lahore, Multan. Ila%TOlpiiidj$ 
Ambalaand Jullundur) and an effort has been made to work out corclation beWeen 
rainfall (the average of fig»TCB for last 14 years) and the incidence of sMrn, if any. 

The following table and the attached graph*** (graph No. 2) indicate that there is 
no direct relationship between rainfall and tiie number of surra ^cascs. The 
.number of surra eases is more or less constant. Tf anything there is a foil m 
’ ' the incidence of the disease in heavy rainfall ywrs. No doubt there is a seasonal 
occnrrcDce of the disease, i.c. there is increase just after the rainy season, as can be 
seen from graph No. 2. -The low incidence in heavy rainfall years may be due to 
the washing away of eggs and larvae of the insect vectors. Tlie abnormal fall in 
the ntipober of surra oases recorded in the years 1943 and^l944is due to the fact 
that naganol was not available- This point is discussed in detail later. 

Seasonal incidcncc.^ — The figures for each month for the last 14 years have been 
' computed and the avciagc calculated. It will be seen from^ the following table 
No. 2 and chart No. 2 that the number of surra cases start increasing in August 
" and reach their zenith in October. The peak is reached in September in .Ambala, 
Multan and Eawalpindi and in October in’ Lahore and Jnllundur (sec graph T TIA 
and Table 11). The figures available for Aigsam and Central Provinces for the last 
' 2 years also indicate a similar seasonal curve. On the other hand, in the ecasonal ^ 
curve drawn by Basu (ibid) on the basis of total figures, the peak is reached (in 
September) earlier than in our case (in October). The separate figures for hoxses 
and camels were available for Jullundur aivision only in which case n separate 
graph hasbecn drawn (graphirrB),whichshowBthnttbe peak in the cases of the 
egiiines is reached in October and in . camels in September. These curves are 
• similar to those for ‘Bquinesand Others ’ obtained by Basu (ibid). According to 
Basu the peak in bovines is reached in August, wbilc from the data supplied by 
Zargar for the years 1940-1943 the peak in hovines in the Central Provinces is 
reached m September. Tnis may be due to variable climatic factors such as earlier-- 
rainfall at one plo ce as compared to tlie other. 

T^en the figures of incidence of surra are compared each year, it is seen 
that peak is reached in the same month each year with occasional minor variations. 
The average rainfall has also been worked out month wisepntie basis* of the rainfall 

figures of the last 14 years and plotted against tLe‘num]p^3af average outbretika each : 

xnonth. These figures show that surra has no direct relation to rainfall as pro- - ^ 
viously stated but its incidence is increased in the months usually after the sum- 
mer monsoon in the Punjab- ' ' . 

Tt is known that trypanosomes feed hy osmosis on the glucose oflblood'^^^jBxch in 
natiixally mobilised from the store, i.e., the liver, and that there is hyperg^caemia 
. in the early stages of trypanosome infection and hyperglycacmia in the latter stfigeft^*/ 
when the tr3^anosQme^ iisua Ily .disappear. Bay pointed out to the author that there 
.>18 a seasonal yariatioii in the blood sugar of equines. The seasonal incidence o^tljp-^^ 
disease and seasonal, varitaion'in'tlie'iqiiantlty of blood sugar and the increase in the* 
number of flies 'and other insects during the surra sea son 'throw ^pme light on^-lkhe^^' 
epitozooloty of the disease. It seems from the histopaiholoi^ 
s^medpn a few cAbesby Ray andLall in 1944 (un'publisste^d) ‘ 

CMbnic'cascs of surra are pathogonomics glySqgen metabhlio-’* 

p ^ fnrther’ study— Bj-eoially of the endocrines — ^is’ likeljg'^to reveal - 
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Geographical disirihution. — A comparJBon Lcib nlao been made on a gcograpliTcal 
t)aaiB, 1-c., tlio number of ouibrenks per total cqxiineand camel population have been 
examined in the various divisions of the Punjab, ha aang different climatic conditions 

and rainfall. The number of surra centres, most of vliich arc along the courses of 
the rivers, varies in each division (sec the map). This may be one of the TcasonB for 
variance in figures, but the analysis of outbreaks for each centre also shows the same 
result as obtained on the basiB of average population. It will he seen from Table II 
that the number of eases arc fewer in the ary climate of Multan as compared to that 
of Amhala and I^ahore where the climate is more humid and there are extensive lov^* 

' lying areas. The last factor seems to bn the deciding factor, as far as surra is con- 
cerned. The total rainfall in I>ahorc and Rawalpindi and Amhala divisions i.s ap- 
proximately the same, but there is a difference in tlie number of eases on the (over- 
age basis per 10,000 heads of cquinr population) in c&chdi\dsion. Jullandur, having 
much heavier rainfall, has more or less the same incidenco as Rawalpindi. The peak 
la reached in October in Lahore and Jullundiir, in September in Ambaln, Rawalpindi 
and Multan (See graph 3A). Tliis is very probablj- owing to the larger camel popu^ 
lation in these divisions, because in the case of camels peek is reached in September.^ 
in Ambnla, having proportionately large camel population. It is noticed from the 
records that the majority of the surra infected animals brought to^ hospital were 
camels. In the divisions where the camel population is considerable in proportion 
to equincs, the peak is not well defined. It is seen from the monthly rainfall curves 
(the average of 1935 — 1943) of the various divisions (see grrph 4) that the highest 
rainfall is in July in Amhala, Jullundur and Multan and in August in Lahore and 
Rawalpindi. There seems to be no ob\nou8 connection between the carher period 
rainfall and the peak period. "Winter rainfall due to winter monsoons is maximum in 
Rawalpindi. It would seem, however, tliat winter rainfall has no corclation with the 
incidence, of surra. 


TilBLE III. 

Geographical Iwndwce of Surra in the Pwijab. 
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of equincs 

No. of 

rainfall in 

centro 

of out- 

oiitbrcfiks 

per 

(Horses. 

cut break: 

inebos 


in each 

breaks 

per 

centro 

donkeys 

per 

(1031.447 


division 


year 


and 

10.000 






camels) 

nnimnls) 


ZmIaw&o ^1930-44) . 

10 

7,078 

1,280 

128 

13 221732 

54*4 (.54) 

24*47 

•Tullandur {1P30-1044} 




C 13,417 


4 

034 

100 

- 20*5 

E 01,340 

<^-2 (7) 

44*21 

Bawalpindi (1930-1044) 





C 54.051 


13 

1,580 

205 

20*5 

E 278.041 

7*0(8) 

23*20 

lUCultan (1030-1044) . 





C 54.317 


G 

074 

112 

18*G 

E 302,604 
C 113.415 

2*7 (3) 

8-47 

Ambala (1030-104C) 

8 

4,364 

726 

00*7 

E 83.842 
C 40.202 

•58-6 (50) 

.26*65 



E - Equincs. " C - Camels * 1 940 Punjab Census Report. * 

** Bracket figiircH have been sho>\n in tlic map. 

, The effect of chjinoilierapg the vaddence of surra . — In the early part of disease 
investigation schemes extensive trio Is were made by the field staff of the province 
w.th tartar emetic, na ganol alone and both combined in the treatment and preventio i 
of surra. But, as late as 1936, Taylor, Director of Veterinary Services, Punjab je 
ported that the treatment of equine surra with naganol was not on un qualified succtf a 
In 1940 Walker reported that surra in horses could ho cured both by nagrnol alom 
•and the n** ganol ci m tartar emetic method, provided treatment was applied m th| 
eiriy stages of the disease. 
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Tartar emetic, wlxiclx was commonly in nso for the treatment of cornel and equiit^ 
Biirxa, gradually was replaced by noganol in tlic caise of equinea, but in tlie cti»o of tlio 
camelo ita uho remained circumacribed due to ita high cost. In bovinea, however, it 
has been successfully used as a curative and prophylactic in the United Provinces 
where it has been tried in the 3 ^car 6 1939-46 on a fairly large scale in a limited area, 
while successful curative effects are reported from Hyderabad <1944-45), Madras 
(1941,42> L943> 1944) and Assam (1943-1944 and 1945). From Orissa (I94b-41 and 
1942) however, the results of treatment of bovine jurra witn tartar emetic were not 
BO conducing; symptoms of shock were noticed in some of the treated cases, while 
some animals succumbed to the disease in spite of the treatment. In one ease from 
Madras also iilticariai eruptions and symptoms of distrci^s were noticed.* 

Hcganol became very popular as a curative remedy in surra because of the single 
injection iquired ; second injection being necessary in a few oases only. From the 
reports of the Disease Investigation Officers for 1939 to 1945, it seems that naganol' 
ha» been successfully used p» > o curative in ail parts of India. The prophylactic value 
attributed to it, however, can be taken with reserve because of the lack of controls in 
most of the experiments undertaken. The supply of the drug become limited dur- 
ing the war and the stock in the country wa^ nearly eadiausted by 1942 when it was 
being sold at the exorbitant -price of Rs. 60 a dose so that only a few race horse breed- 
vis could afford.* Since the n^ (1942) there has been an enormous reduction in the re- 
corded number of cases of surra in the various hospitals in the Punjab as ca !i foe seen 
from the graph and a<X3ordiiig to the information from the various individuals work-, 
ing in the hospitals. This reduction is a psychological phenomenon. The clients 
having got accustomed to single injection treatment of naganol, were not naturally 
Incicued to revert back to tartar emetic which in most of the cases, necessitated 
more than one injection, and even then there were chances of relapse occurring. 

Antrypol came into use during the war. It Ixas been auccessfully used in treat- 
ment as well as in prevention of surra on a large number of ponies in Assn m during the 
years 1942, 1^43, 1944. In 1943-44 in Sind, in 1944-45 in ICashmir, good results were 
obtained by its use in camels ; in Sird the groups of the camels injected with aniry- 
pol remained free from the disease. In the Central Provinces, however, in 1946-46 
extensive ulticarral eruptions lasting for 12 hours were reported as the after result of 
antr^ol treatment in the only case treated. The details of experiments trioj at the 
Imperial Veterinary Research Institute and Punjab are not available. 

di€Oomm€7idat{oi}s^ — 1. As a study of the relevant records m the Punjab point a ' 
^ to the fact that there i^ no quantitative relationship between the incidence of surra and 
7 ^"the annual rainfall, bxit that the incidence of the OiseaseValways increases after rain- 
fall, prophylactic treatment might be confined to one or two months fcllowirg the 
monsoon. Now insecticides, such as D, D. T. should, be used in the contre I of vectora 
dxrring that period. 

^ 2, As the docline in the number of surra presented for treatment followed the 

cessation of the use of naganol, it a ppears tlia t owners will forego treatment rather than 
Bubmit to one which causes some inconvenience, itp therefore, follows tiisxt simplicity 
of treatment ahould take precedence over the ultimate total effectiveness of the 
t>roatmenlb or should at. least be considered as equally impoitaht to it. 

3, A more intensive study of the physiology and Jnstopnthology of surra is 
advlnablc. ^ 
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APPElSfDiX II (4). 

* (d) -By Mr. H. S. Bawa, M.R.C.V.S., Director of Vetebinarv Services, Sinh. 


^ Since the advent of naganol (Bayer 205) ii^ 1928 by Edwards as a retaedy f<& 
Sarra in India, the Veterinarian has been in search for the solution of several subsi- 
diary points before being inclined to close the chapter of conquering an^raal trypaim- 
Bomiasia. The most important of these is S mphfication of the technique and the 
Gleaming of the system of these parasites in cases of long stand iig,‘ particularly in. 
cquines, for, relapses inspite of the treatment are not uncommon. Early oases no 
doubt respond to naganol treatment satisfactorily but when the diseav^c is ofsuflBi- 
ciently long duration breakdown is likely to occur. To this end Taylor (1934) re- 
commended a long course (about one month) of treatment with naganol and anti- 
mony tartarate. claimed better results with this txealment. Curiously enough 
Surra in other atumals such as oainels, cattle and dogs can be combated more easily 
with either naganol or 'antimony tartarate. . * / 

Soon after the outbreak of the last war supplies of naganol ran short and the 
drug in fact completely disappeared from the market with'lhe result xhat the vateri- 
narian felt himself left where he started more than 10 years ago. British pharma- 
ceutics, however, lost no time in producing another proprietory durg antr 3 q)oI re- 
ported to be relatively equivalent in action against animal trypanosomiasis. This 
drug has since replaced naganol. Eiitensive 'uec of this drug has been made in India 
for treatment against Surra, particularly on the Assam Burma border where Surra 
almost threatened to paralyse movement of animals. 

Peat (1946) reports that in 1942, after the Burma campaign, there was a very 
serious outbreak of Surra in thehorses and mules on the Assam ^ Burma border. Many 
t housand animals contracted the disease and at one time 17 per cent animals of tbe 
force were out of action on this account. As a result of measures taken the disease 
vras brought under control and during the worst months the percentage of infected 
animals fell from 17 per cent in 1942 to 7 per cent in 1943 and 2 per cent in 1944* 
The control of Surra is dependent on early diagonsis, treatment and removal of in- 
fected animals before they can be source of infection to others. At present early 
diagnosis is possible only by frequent microscopic examination of wet blood films. 

It would appear that eiforts so far d'leclcd have been more towards cure than 
prevention. It is rccogni;scd that early cases aic more easy to cure than those in 
which the dircase has exist odfor some length of time. It must be admitted that 
what is t Cl med *caily st age ^ has not yet been clearly defined under experimental con- 
ditions. Under natural conditions of course it is not possible to del ermine the dura- 
tion of the diseare except for the average beginning of Ihe ‘ fly * season. 

^ In order to detect cases in early stages some work has been done, for serological 
•iiagnosis of Surra. Thus in camels Bennett^s formol pel left and meicuiic chloride* 
test are reported to be sufficiently determinative. Jfo such tests have proved of 
practical value for field workers for diagnosis of Surra in olhcr amnials. Theprr- 
tozoologist at the Imperial Veterinary Research Institute has done consjderab le xi oi k 
on these lines and haye suggested (a) Comnlement fixation test and (6) an allergic test. 

ICazaiihlcii (1940) carried out some work on the serodiagnosis of Surfain horses in 
Ru^s.a, ib five cases of expermental infection, he found that liortc blood son m gave a 
positive complement fixation reaction, after the disappearance of trypanosomes from 
the peripheral blood. 

How far the^e tests come to be of practical value remains to be secti. Control 
of Surra seem:; t o be delegated more towards treatment of infected cases than toward 
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prevention, lEfforfcs towards grOpliylaxis have howevet heen made, not only outside 
India but in India also. Sen (1937) carried out controlled experiments and showed 
that nagnnol given in doses of 2 grams per 1,000 lbs. B. W. remains in trypanocidal 
concentration in blood circulation fox a period of at least one month and recommends 
its use as an effective preventive ‘during the Surra season. 

Army authorities in India recommended Antrypol as prophylaotip drug treat- 
ment. U?he prophylactic dose is 0 • 5 gramme for 100 lbs. repeated every 21 to 28 days* 

' Gopalkrishuau (1912) has obtained good results by using Haganol as prophy- 
lactic treatment in endemic areas of Assam.. He recommends 50 o.o. of a 4 per cent 
solution of Haganol, for an average pony weighing about 600 lbs., to be given once a 
month during the season. But these observations have not found much application 
in the field. This is probably due, cither tolihe high cost of the" drug or to the lack of 
initiative and knowledge. 

At the Third Animal Husbandry "Wing meeting held at Delhi in 1839 the 
following recommendation with regard to Control of Surra was made 

*' That in those areas where Surra is prevalent, surveys should be undertaken 
in collaborationjwith the Mukteswar Institute, on the likely blood-sucking arthro- 
pods with a view to ascertainiug the species of the vectors involved in the spread 
of the disease. In the meantime, measures should he taken, inseleotod Surra areas, 
for the destruction of the ogg olusters of Tabanids, which are believed to be com- 
mon vectors of the disease.”' 

During the period that has elapsed since the above mentioned recommendation 
was made it appears that very little work has heen done to destroy the egg clusters of 
Tabanids perhaps because of the inefficiency of this method of approach to "the pro- 
blem. It must he admitted that insect vectors responsible for tnansmisslon and 
spread of Surra in India have not yet been precisely determined and it seems not vm- 
likcly that besides the Tabanus some other vectors may bo responsible. It is therefore 
essential that systematic study of Surra transmitting agents he carried out before 
steps against these could be taken up. Also the problem to deal with vectors of Surra 
appears tb be so vast that efforts to* control those may not be commensurate with 
expense involved either on curative or preventive remedial measures. There is 
reason to believe that apart from Icnown insect vectors there may be sca oral other 
arthropods acting as mechanical transmitting agents present in affected areas. The 
ta«k therefore of control of Surra by eradication of insects appears to involve vast 
technical labour, the complete success of which is difficult to foresee. ’ 

On the other hand control of Surra can be achieved either by periodical prophy- 
lactic administration of one of the known curative agents or by a suitable serological ' 
or allergic tests. 

At the present time routine method of treating Surra is by administration of one 
or jnorC intia venous injections of Antrypol. 

In each Province d fferent methods of treatment with Antrypol are in practice’ 
there is no uniformity which, shows that more work requires to bo done on this im- 
portant problem. On the whole large measure of success has been aohievedin the 
treatment of Surra with Antrypol yet an usually large percentage of treated cases 
relapse. There is no record to show whether Antrypol has been given intraibeoally. 
Perbaps this may bo due to ovcrestiinafion of the value of intravenous alone treat- 
ment with Naganol. ^ 

Sen (1933) while summing up the work on curative treatment of Surra in equinea 
concludes that the intravenous — ^intrathecal meahod has register^ a definite advance , 
03 being, Well c.aloulated to prevent the occurrence of relapses, the method represen'' s, 
in reality, an extension rather than supersedence. 
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Xt is very importaiiitoproictibe accurate of anfcrypol in ojf Icr to miiiiull20 

cboTiiccs for relapse fo'r tliograVc danger of the parasites acquiring drug fastness. ^Thia 
is one of tlic most potential dangers tbo veterinarian must guard against. In fact 
steps should be taken to see if tlic Casual agent has not already acquired this faculty 
(drug fastpess) in certain areas whore extensive, use of antrypol has been made fot 
sometime. If that be so, fresh efforts will have to be made to find another drug. Bell 
(19^5) has tried ail M* nndB. Compoundl553,phcnanthridinium, forX. Congoicnso 
infection in Cattle with satisfactory results* The efforts of this compound on T. 
Bvansi infection in cquincs deserves to be studied. 

Indian Army Veterinary Corps authorities now recommend, after the experi- 
mentation and experience gained during Burma Campaign that to prevent relapse 
the maximum safe dose of Antrypol must be given. « 

Calcium is the only drug which appears to reduce the toxicity of Antrypol, the 
results of experiments, however, are not clear cut and opinions are divided. There 
is no doubt that calcium lactate (1) docs not interfere with the trypanocidal action < £ 
Antrypol , and (i) is benefioial, treated animals putting on condition much more 
rapidly than those that receive no calcium. 

Tlie following motliod of treatment is recommended 
Bay 1* Antrypol 0* G gram per 100 lbs. 

„ 2. Calcium lactate 16 grams intravenously, 

,, 8. Antrypol 0.4 gram per 100 lbs. 

„ 9. Calcium lactate 15 grams intravenously,' 

22. Antrypol 0. 6 gram per 100 lbs* 

„ 23, Calcium lactate 16 grams intravenously, 

^ „ 29. Antrypol 0^ 4 gram per 100 lb. 

,, 30. Calcium lactate 16 grams intravenously. 

Surra in Cattle and camels is usually of a chronic nature as compared to equinos 
and these animals have been incriminated as potential sources for transmission and 
spread. It is thus necessary for a successful campaign against .control of Surra to 
protect cattle and camels in localities where the disease is endemic. The choice lies 
between extermination of transliutting agents and prophylactic treatment. Both 
these have been discussed above and it seems that it would not be very impracticable 
to advocate prophylactic administration of antrypol and early detection of infected 
cases combined mth such measures as may be feasible for eradication of insect 
vectors* 

Becommendations : — ^ 

(1) Further work should be carried out on the treatment of Surra, so that it 
could be adopted on uniform lines throughout India. Boss’bility of new com- 
pounds viz,, M. B- 1553 phennnthridinmm etc. proving better*, than Antrypol 
should not be lost sight off. iVIcthod of treatment should be simple and not 
lal^rious so that it can easily be adopted in the field. 

(2) Prophylactic doses of antrypol and other suitable drugs should be worked 
out and the interval at which those should be given, to protect the animal from 
natural infection. 

■ • e 

(3) Further work is indicated on the methods of early diagnosis of Surra. 

(4) Systematic study of Surra transmitting agents should he carried out be- 
fore steps to control Surra hy the destruction of these vectors could be taken up. 
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APPENDIX II f4). 

(o) By Mr. • Mohan Singh, P- V. 

(I). SUHBBINTENHBNT, CiVlI- VETERINARY DEPARTMENT JtJEEtJNEtJR. DIVISION ' 

, ^ \ * Eerozepur, 

‘ ' -Incideiiice : — Surra ia an important protozoan diaeasc of equinea and camels. In 
tlie Punjab, tlie incidence jof the diBcaae in equines is cBaentially scaBonal and synchro- 
nizes with the rainy season, or what may be called the fly-season. It is the end of 
July or the beginning of August that cases start comirg at the Surra -centres, for 
necessary treatment. The peak is ' reached in the months of September and 
October, whence it starts to .‘decline. A few stray cases may even be brought ?n, 
as late as, the months of January and February. 

In Camels, the disease is also known — ‘ TIBAKSA ’ which means three years 
disease, and is extremely insidious in its onset. It is not always easy to dia gnose the 
disease in its initial stage, especially in well fed animals. The clironic cases of this 
disease in camels, therefore, keep pouring in at the Veterinary Hospitals, throughout 
the year. ' . 

Distribution. — ^The disease is confined to certain regions which are low-ying 
marshy and prone to periodic inundations. 'In the Punjab the districts of Sheikhu- 
pura, Gujranwala, Sialkot, Gurdaspur, Dahore, Hoshiarpur, Ferozepur, Gujrat, 
Shahpur, Itohtak, Kamal, Dera Ghazi Khan and MuzalFargarh are usually affected. 
Out of these, Sheikhiipura, Gujranwala and Karnal, suffer the most. ' 

’■ ' Reservoirs and Insect Vectors. — In the beginning of each Surra -sen son, infection 
is transmitted from the “ Koservoirs ” of the disease, to healthy stock through the’ 
J agency of the insect vectors. Cattle, buffaloes, camels suffering from surra and possibly 
'Wild animals harbour the parasites of the disease in their blood and act as " Bescr 
voira Cattle and buffaloes may apparently, remain in perfect health inspite of 
infection "with surra, a 'Well known fact. The ini-eot- vectors are found'in abundance 
in moist, shady and water-logged areas. The biting flies incriminated for transmis' 
sion of surra belonging to the genera TabanusyHacmatopota, Stomoxys and some 
-'others from the gCnus Dypefosia. , . 

Control.— ^ t\oi to the onset of the present war, ‘ Na ganol ’ Veterinary also kno'wn 
- Bayer 205 (a German preparation) was extensively employed by the Civil Veteri- 
nary’ Department, Punjab, both for prophyloxis ond cure, against surra, with very 
good results. The supplies of this drug bcca me very scarce with the onset of the war 
and later the drug was not available at all. In the a bsence of this drug, the following 
line of treatment with Tartar-emetic was provisionally adopted in the year 1939, 
.. pending the availability of some other curative agent.' 

Line of Treatment for Equine Surra. • ' ■ • . • 

. . Ist day. 60 c.c. of solution of Tartar-emetic intravenously. ' 

’3rd day. 60 c.c. of 1% solution of Tartar-<imetic intravenously. 

6th day. 76 c.c. of 1% solution of Tartar-emetic intravenously. 

Followed by 16 injections of 100 c.c. of 1% solution of Tartar-emetic, intraven- 
ously on alternative days. .. 

The abqve.-treatment gave very un-satisfactory results. The Trypanosemes ic- 
appeared in the blood of the treated animals after about 10 days of the last injection. 
Complete cures were very rare if any .and the drug gave only temporary relief. 

'Line of Treatment for Camel Surra. 

lat day. 60 c.c. of 1% solution of Tartar-emetic intravenously. ' 

3rd day. 100 c.c. of 1% solution of Tartar-emetic intravenously. 

‘6th day. 160 c.c. of 1% solution of Tartar-emetic intravenously. 

7th day. 160 c.c. of- 1% solution of Tartar-emetic intravenously. 



IJi 


Pollovrcd hj 12 injections of 175 c.c. of 3 % foluticn oli alt?jnr to deys. 

33rd day. 200 c.c. of 3 % solution of T.'rtor-cmctic intrnvonously. 

35tli day. 200 c.c. of 1% solut'on cf T».rtnr-cinctic intravcnonsly. 

■ Tile" important precaution, tliat Ti.rtor-tinct:c ‘jolution nliould not be injected 
vrben tie Trypanosomca arc present in tin? pcriplicral circulaticn rva s impressed upon ' 
tbe-Btaff dcaling.witU surra eases. They were cjkfd tp odminiater the drug intra- 
veiiQiittly iiuriug tlio interval lielwcen tlic psircxyfcma, , » * i •* 

' Tiio above mentFioiiccl treatment gave variable rcBiilt>{ in camels. TIiokc ^animal 
which were detected in the early dtrgcB of the diBcaHC and were in good bodily con^ 
dition, responded aatisfactorily to this trealmcjit. \\'hilc others in advanced stager 
.failed to show any signs of recovery. - ‘ 

The question of control of surra, as such remained a vexed problem upto the 
year 3941, -when limited quantities of * Antrypol * manufactured by the Imperial 
Chemical Industries Ijld., London, were made available for experimental trials. A 
batch of 8 animals consistiiig of G horses, one filly and one camel which were dcclr xrd 
positive to Trypan cBomiaais by microscopical exr mination of blbcd were subjcctrd'tt> 
treatment with this drug (Antrypol). Six put of these 8 animals were in.poor bodily 
condition. * t - . ■ , • ' 

The method of treatment employed' was re under ; — 

1. !First injection of G gms in 50 c-c.* distilled water, injected intravenously, 

2. 2nd injection of 2-5 gins, in 50 c.c- of distilled w’atcr.injccicd .after a week-, - 

3. 3rd injcction^of 2*G gms. in 50 c.c. injected after 2 weeks of the 2nd uijec- 

tion* ’ ' ’ , . V ^ \ 

Out of 8 animals treated with this drug, one being in advanced stage of the disea- 
se died on the 12th day of the injection ardTin otjier'xelapscd after a bout. 24 montJis 
of the treatment arid also died. The remaining six eases were completely cured. ITho 
cure percent with this drug according to the above, reported data comes to 76 per- 
cent. . / ' y \ \ • 

, On the results of this experimenta 1 trial, the use of Antrypol as a curative against 
surra was approved by the Director, Veterinary Services, Punjab, in the year. 1942/ 
So far this drug has been made a^ilablc only in small quantities^ to the Various surra 
centres. The results obtained are encouraging. Animals treated in the early stageo" 
of the disease responded fairly well, ^ to this treatment, while others handled late, 
showed liver complications and often relapsed. Piirthcr' trials under controlled con- 
ditions are however necessary to assess the efficacy of. this drug on the treatment of 
equine and camel surra. , , , . ^ 

Eegarding the best mcan^of makii'g practical use of the latest information con- 
cerning the control of surra, the following points come up-for consideration. 

I. Eradication ^of Insect Vectors :~Though possible, this problem* appears tobs 
impracticable in a 'vast country like India, with several forests, low-ljdpg arid water 
ar^s, several rivers, canals and their banks and many other marshy places, 
which 'are favourable to fly breeding. ' . ^ » 

2- Frevc7ilion of Bites from Infective Flies ^ — This also seems to bo ycry-^Yfficult 
question under field conditions as'most of the animals have to work ou^doqrs in the 
fly season. They are also to be grazed in the open fields for the reasoris that the yil- 
farmers can ilhafford to stall feed all their £:tock. Several fly\.r»4pellcrits Which 
have been tried, have a temporary effect fox few hours. There a^o no effective fly 
nets winch wuld be used to prevent liy bites." Even if there,‘bh any their cost and 
labour involved in kccping'them in.pbsitiori on the animals while.at work and at 
grazing wip act a- prohibiting factor.^ w 



8. M'Jccltisfon ' Reservoirs \ — Tliifl is not possible, nstbe dcBtraction 
fetid buffaloes wMcb feet as reservoirs for tlic disease parasites, is obviously iinpracti* ' 
able. " - - ^ 

4. Gofitrol of the Disease' ThroTJtgh Curative Agents . — This is possible if an effec- 
tive drug like * jSTaganOl ^ is evolved tlirough research ^vork. It can be used as a 
prophylactic measure in small doses, during the sUrra' season iii healthy anitoals as 
Well as, for the treatment of affected cases. The efficacy of * Antrypol ’ which ia 
. now available in the market should bo tOsted for both these purposes, under control^ 
led conditions.' 

^.- Estahlishment of a Central Organisation to Disseminate iLaiesi Information 
Regarding the Control of Surra to Ptovifices.—^liG establishment 6f such an organisa** 
tion in the Centre is very necessary in the interest of the control of the disease. This 
body should undertake to collect the latest information regarding the advances in 
the line of treatment and control of this sUrta from variotiB institution^ and workers 
and to disseminate the same to the provinces. If there is no objection tins task can 
be entrusted to the Animal '"Health Committee of the Animal Husbandry Wing% 
^ovinces should give a trial to the recommendation of this body and report tho 
resulted. In this way ^tho work done in the various provinces could easily be coxra* 

* borated. . . ; , ' 

^ , ‘ APPJUNDIIS: IT (4) 

(f) By ' SYEt> Mahmue BengaI/. 

' How, Surra Was introduced into Bengal and when, is not known. The observa** 
tions of the author are based upon' his personal knowledge and experience of this 
pest during the past eight years. During this period Surra was found to be prevalent 
from north to south and east to west in an endemic form and sporadic cases amongst 
■ horses, cattle, buffaloes and dogs were reported irregularly from all over. Such re- 
ports were more frequent on' account of movements of military transport animals in 
the ,eastern zone. It was IcnoWn mujss and ponies of Indian Army Veterinary Corps • 
had frequent outbreaks of Trypanosomiasis and a number of them were either des- 
troyed or fell to its prey, ' . , * . 

Physical features of the province and the climatic conditions are apparently ' . 
ideal, for growth and multiplication of at least some of the hosts, carriers and insect - 
rvectors. 3?!ly belts constituted by Tabs nus and Stomoays extend inhll dixeotdons and 
the insect vectors axe most abundant during the rains specially. The chars in the 
delta of the Ghmges and the Brahmaputra which coveralmost the entire land and the 
Terais of the Himalayas in the north are covered with fo^bsta with large number of 
wild .animals serving as reservoir, perhaps as host for the parasite. TrypeCnosoma 
ct;ot^“and possibly ’others, pathogenic or ‘non-pa thogedio. Besides the climate is . 
'^humid and'the rain-:fall high*, ^often'jnuhdating vast tracts some times for months 
together. The marshy lands encourage* luxurious growth, and multiplication of the * 

. insect vectors. Evidently the problems rclating*^to the incidence of this pest in the 
- ^efeste^ are much .tod complicated and at least at the moment it seems difficult 
to forccast 'whfet programmes should be productive of results, the best possible te-r 
‘^Bulta and if ouir drWma of complete eradication of Surra*. will be . aotualised. 'The 
as at ^^fesent it appears to he, consists of the wild animal earrying thfe 
* parasite", .tn«5ffy.BUjp^n^ the blood of this wild .animal, the domestic 'fepimal going ' 
tothec^ar of to tb^^^r^as for grazing dwmg"46‘ a general scarcity of fodder hhd'^‘!Bigh - 
‘ cost thereof, rec^vi^g infection from the flies and spreading tHs infection 'amongst ‘ 
.others, eithet'^of the same species or h’varicty of the coinmon stdfeli. ^ These re^ 

'miGAR^ ■ ■ - • - - * . 
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c«r flyBtoTnntioally till ^lioynar roiincl and tlieir infnnjiity is augmented alinoTTnally 
during the rninp, iminda*»on and flood, tlif* fOjKiKiornj p.r.d cuviionnicnts mos^t 
fftvournblo for tlic biting flics, Tabanap aiid iStomoxy.^. 

Careful enquiry lias failed to reveal tlio prchoncc of any kno^rn sick Btaga or » 
deer in tlio forests cIoho to the scat of Surra outbreaks ; but, nevcrfchelet'B, in view of 
mild nature wliicli tbo diKcaso may assume in otherwise healthy wild animnlB and 
the diiflculticH in observing them, it is notimposf^iblc that such cnscfi arc there. It is 
known that eases of the diaense have been reported from cattle in tpois adjacent to 
thick forceia. 

There ifl certainly* a second source, VcH established, wliichTniist not bo overlooked. 
The incessant move of livchtork from west to east, ao essential for rcadjiistmonl s of 
roquiremeut? ofa deficit tract. Cultivation Bciison in Bengal skirls about ITcbruary. The 
peasant ia anxioua to prepare hiB fields and keep them in readiness for the cultivation 
floason ahead. He is either short of worldng bullorks or hia stock zb completely de- 
teriorated and more or leaa unfit for liard worlc at the plough. As a matter of fact 
there arc some forty lakhs acre of cultivable fallow land spread over in all parts and 
this unhappy state of affairs is partly or wliollj- due to paucity of livestock. Thus 
the Province ib compelled to procure a lai^c number of cattle and buffaloes from the 
west. The C3ctcnt of cultivation rererrod to clBCWhcre is in direct proportion to the 
intensity of Bcasonal requirements for livestock and such seasonal requirements tally 
With the periodical rush of dealers in livestock and the simultaneous movements of 
the animals from the west. Thcie is a rush generally of cattle and buffaloes before 
the rainy scaBOu. Some of these animals are reservoirs of TrjqianosomeB leading to 
outbreak of these pests amongst the starved and run-down livestock in this zone. 
Such eases are commonly evidenced in Districts like Jlurshidabad, IMidnaporc, etc* 
which arc close or adjacent to Bihar and Orissa. It may be interesting to'^analvaa 
very cursorily, how and why cattle and buffaloc? arc particularly susceptible to 
msease about this time. Genera 1 shorin go of f ood, draught, hard work at the plough 
mccssantly and for days together. Needs of the cultivator— oxccBsive and far be- 
yond the capacity of an animal at work. 

Thus BoiixccB of infection of Trypanoaomiasis, at Icaet in this part of the country, 
so far known are — « 

(а) indigenous appearing spaBmodically at regular intervale, and 

(б) recrudescence duo to scaBonal^movcmcnts of livestock from the west. 

, SuKRA ZONES. 

, TrypanoBomia si 8 was^^f^t detected amongst haclcncy carriage ponies in the dist 
net of Dacca. The climatic conditions and environments in tliis district were idea 
for its incidence and, the first report of mortality amongst the cquincs, cattle* and 
dogs were received about the beginning of 1939 when the writer himself visited the 
affected localities. The investigation into the incidence of the pest .was started im- • 
mediately and it was discovered that it had been going on in the locality for several 
months, in fact animal owners knew of it for years and could recognise if ease at a 
glance. The infection was widespread audit fairly closely followed the forest belts 
where, wild animals and the flics of Tabanaa and Stomoxys group were abundant. 
Nearly a hundred eases were confirmed microscopically on the spot ‘and the loss duo 
to this outbreak was considered to' be at least a few thousand head of cquines and 
cattle and dogs which apparently contracted the disease by feeding on infected 

carcases.^ This story was repeated in the central zones, the north, south, east and 
west. Simurtaneously the disease was notified from Murshidabad, Birbhum, Ban- 
KLira and Midnapore districts along the western frontier of the province. In such 



^^sds tlierd WaB mvariaBly Jiistory^of iJifectiori nttiongRt cnttlo and "bufSiloes-std.rting; 
at" a ‘centra from cattle andf tuffaloes purcliaBed either from Bihar or Orissa. ,An 
interesting outbrcak of this natitro occuned last about the middle of 1944 in Jharg- 
farS Bub-division of hlidnaporo district. A few "bulTaloes were "brought to certain'vih 
Tagea about the beginning of ^ aly from Biha r an d the infection flared up there amongst 
cattle, buffaloes and dogs immediately. Xt stopped automatically after a week or ’ 
two but the mortality was there a gain a few days later. Smears were confirmed for 
trypanosomiasis only after ft Targe number of animals Was victimised. 

tsBATlilEKl’. , 

: Biteraturo on the treatment of Trypanosofiaiaaia ia voluminotta and beside a 
cursory reference, it will be superfluous to dwell upon this subject at length. A large 
number of Trypanocidal agents Were tried by eminent scientists like Bingard (1899), 
•Biolmes (1908), Leese (1910), Cross (1914) and Edward's' (1928). In India Sen, 
Ifiiahajan and Shahi made certain improvements when applying various methods under 
field. Gonditiona. The results reported by them are remarkable and their utility can- 
not but be appreciated by district staff under field conditions. However the work in 
progress upon the Chemotherapy of TxypanosomiaBis due to T. JSvansi ‘Warrant the 
fbllo‘wing’. steps for treatment aUd cure.- 
, , \ 

A. — BovnSTES. 

Outbreaks of Surra in-cattle, including buffnloes, which are often reported from 
various districts ( with high mortality, particularly among huffaloes) are easily ck^k- 
ed by intravenous injections of relatively simple trypanocidal agents, such as Tartar 
, Emetic or Bismuth Phosphate. Single injections usually su£S.ce. A suitable thera- 
politic dose of -Tartar Embtic is 6 c.c. of an Sl/10'(3* 2 per cent, solution) per 100 lbs. 
body Weight. The treatm'eht does not destroy all the parasites in the animal system. 
Some persist thereafter in a latent state of activity, -apparently indefinitely. 

In therapeutic treatment the drug displays intensive trypanocidal properties, 
and the dosage" nrientioned above, although it can be tolerated by a healthy animal, 

' when administered into' a co'W or a buffalo showing Surm parasites in. its peripheral 
circulation brings about disastrous results occasionally, the patient dying even before 
, the, termination of the injection. Examination of the peripherarblood shows that 
t"he trypanosomes have vanished, and it ia therefore presumed that death has been 
• occasioned by the occluBlon of the blood capillaries with dead trypanosomes, or pos- 
.Sibly, by the liberation of 'their toxic products. Eor such cmergehcics it is best to 
keep normal s’aline at hand and give a profuse intravenous injection to the , animal 
manifesting. symptoms of shook. This may give relief if the administration is i«- 
Sorbed .to in the .nick of time, . ■ ' ■ 

Administration of 26 to 30" c.c. ,of a 3*2 per cent, solution of Tartar Emetic in- 
travenouSly-td local ca'"ttle and 30' to 3'5 o.c. ’to buffaloes followed by (about the time 
when the -patient is’ expected to get a relapse) 'a therapeutic dose (intravenous)' of 
Eaganol (26-30 o.o . of a 2 pet cent, ablution) has pro’ved- mote cfiScaciovs, and may bo 
resorted to in preference of any .other system when Kaganol is readily available. " . 

.. - B. — ^Equines. . 

. ' V , ^ ’ , *, ' 4. ♦ . * * t 

(«) Bayer ^OS {Ndganol).—!^hk results -obtained by the application of Bayer , 20 
guipass those obtainable by other medicaments. ‘ - . . • . . - . 

^dosb for. intravenous, administration is ‘6 gems. in. 
per, l,p00<=lb’8. body, weight. • > . 


(6) A Suitable ‘therapeutic 
lO j»er cent." aqueous solution. 



The tliorapciitic offcci of Nrgrinol in cnscB of Surra is clearly* 81l0^vn 24 hoars 
after injection by fall in temperature, improvement in appetite, and other si^ns of 
Ixealth* One injection is as a rule cnoiigli for a cure, if an adequate dose in injcctca. 

In a circular previously issued by the Imperial Veterinary Kcsoarcli Institute, 
Mukteswar, for treatment of Surra inliorses, a combined intrnvcnous-iniratliecal 
method of administering tlic drug was rcccmmcndcd. Tliis recommendation vras 
based tipon certain experimental observations wliicll Bcemed to point to the conclu- 
sion that the drug, ■when introduced into the periphornl circulation alone, vrasnot 
capable of approaching the cerebrospinal fluid where the parasites generally multi- 
plied and attacked the elements of blood periodically. The results of more recent 
trials have proved that unless the animal is already in an advanced stage of the 
disease, with nervous sy stems involved (in which even ding intervention is hardly 
likely to be of any avail), -intravenous medication alone is sufficient fora cure- TIio 
injection should be given into the jugular vein. 

(c) The drug remains in the general circulation for a long time, apparently 
about two months, in sufficient concentration to exert a manifest trypanocidal action. 
Hence, in species of such high susceptibility as the horse wliich exhibits progressively 
increasing vulnerability with each parasitic relapse — ^in contradiction to what tranH-- 
pires -with the bo-vine species, which is usually able to defend itself after assistance 
from a chemotherapeutic agent in the course of -\nrulcnt invasion — ^tho lack of liabi- 
lity to the rapid excretion characteristic of other medicaments employed is a property 
of great importance and fortifies the patient in -withstanding relapses, from tisbucs 
back washes, until the risk of such relapses disapp^rs. 

{d) The therapeutic dosp of 33aycr 205 noted above may be safely introduced 
into the circulatory blood when large number of trypanosomes arc present in it 
complete disappearance takes place after an interval amounting to several hours, 
and thus the alarming symptoms set up by drugs like •Tartar Emetic -winch cause 
rapid destruction of the parasites (leading to the saturation of blood -with tlioir endo- 
toxins and interference with circulation specially of the central nervous system by a 
proccBB of embolism consequent upon the circulation of broken down trypanosome 
clusters) axe not seen. 


(e) Naganol, when available, might be need vnth much advantage as a pro- 
phylactic agent for the protection of horses eaqiqscd to Surra in badly infected zones. 
Intravenous dosage, at the rate of 1 grm. per 1,000 lbs. bod3' weight, repeated at in- 
tervals of three to four weeks, would appear to suffice. But for therapeutic treatment 
early interv^tion with the largest doBfiges capable of being supported by the infected 
animal IB the method of trcatmentultimatelj^ to secure coinplctc sterilisation, which 
aga^n la an essential condition for the establishment of a clinical cure in such 
highly susceptible species as the equine species* ' . ' ‘ 


-R ^ ^Hiis compound comes next in valuer to, rnougn mr ocnina. 

It may be tried when Haganol is not procurable, Imt effects are gene- 
y ve^ fluctuating. Belapsed may subsequently arise. Again, in animals in 
mw condition or poBBCBemg an idioByncrasy towards the effects of the drug, death 
^ from the drastic nature of the treatment- (On accoimt of its 
*^**^^^ excretion therapeutic, dosejtf 'of Tartar Emetic must be 

A ^ t! * ii^ervals every day of. every alternate day, until about ten or 

more such injections have been given.) ;• J J . 

Na^nol in thc recept years prompted a' new' era in the 
bomine drugs like Antrypol, Acetyfarsan, Urea Sti- 

^ -Authio-Malino and otLer arsenjp nn^ antimony preparation 
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■were given expensive trials both for the treatment of the equincs and-bovines and tbe 
prevention pf the disease. Almost all the preparations showed a greater or a smaller 
trypanosomidal effects but with tbe exception of one or two none gave what may be 
termed a complete recovery. Antrypol was next to Nagahol for Surra in cquines and 
bovincB whilst results with Acetylarsan, though encouraging, cannot be stated to be 
BO good. Others bearing a temporary relief failed "to give satisfactory results. It 
was also possible to make a comparative study of the therapeutic value Naganol, 
Antrypol, Tartar Emetic and Acetylarpan. A large number of horses in badly infected 
areas were split up into four batches and subjected to treatment' according to ap-' 
proved methods, Na gan'ol and Antrypol were the best whilst Tartar Emetic injections 
proved fatal in majority of case^ The Antr 3 q)ol animals showed severe reaction 
within 24 hoinrs of injection which generally appeared in the form of acute swelling 
in the head region . Of course a large number of animals were free from such reactions. ' 
Observations on tbe animals recovered were continued for a period of one year by 
specially trained staff employed for tbe work whole time. Blood smears from such 
ponies were examined periodically and systematically. One fact was conspicuous, 
whether it was due to any fault in- the techniques, employed it is difficult to say. A 
number of them though-apparently in the best of health showed the parasites in the 
blood films, though their-number was very small. Similar phenomena were evidenced 
in the buffaloes. 

CONTKOI. AND PREVENTION. 

It is stated elsewhere Surra in this province is widespread and a hrisker pro- 
gramme of work had to be chalked out in the past for its control a nd prevention. It 
was first of all considered necessary to engage special staff exclusively for this work. 
The officers were designated a s Glanders Inspectors and they moved about extensively 
in the affected zones for systematic examination of susceptible species, for treatifient 
of cases confirmed, control of outbreaks prevention of disease and finally for en- 
forcement of provisions under Glanders and Earcy Act when and where necessary. 
Measures adopted for control — and prevention were generally as under : — 

1. Isolation of cases at least half a mile away from the spot of infection and from 
sound animals. Suspicious animals were treated accordingly until diagnosis was 
confirmed. 

C \ 

2. Becord of temperatures daily up to 14 days (period of incubation) of all ani- 
mals from anaffeoted stable and examination of blood smear imder the microscope. 

3. Inspection of the grqund in the vicinity of stables. Any low-lying land of 
pools within a radius of half a mile which were likely to be breeding grounds for bit- 
ing flies received attention. 

■ 4. Animals were clothed as part protection from biting insects,, particular!^ 
at evening time from 4. o’clock onwards, and in tbe morning up to 8-30. Biting flies 
lisually rest iii the middle of the day when it is very hot.. Horses were stabled as 
much as possible as flies avoid entering tbe stables and molest therein. 

B. A number of fly dres?ihg8 were tried. Some' well-known pfeparations' are 

etailed as under : ’ .Vy '' 

(o) Appfleation pf Creo^: ’ ' ‘‘ " . ' 

(6) i^etroleum and.its compoutids,, ; 

(c) dilCitrbneilai'riS.'l'" 

. {d) Cheer 
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6* Groom'ng and cIcanlineBB of tie body were nof neglected. A dirty Body is* 
always more attractive to fiics of all lands tLan a clean one., 

7. Steps under Glanders and Parcy Act (Act XTTI of 189S) are abridged as 
under : — 

(a) Effective segregation of tie affected and in^contacts. 

(&) Commumcation between infected and iealtiy spots Was restricted - 
(c) Cremation, as far as possible, of all diseased carcasses unskinned and in 
addition disposal by burning of all stable refuge. Otherwise carcasses were buried 
with freshly burned lime at a depth of at^least six feet. 

{d) Disinfection by full exposure to the rays of the sun of a It stables and places 
where infected animals were kept. "Whenever possible, all standings, wood%^’ork 
etc,, were thoroughly disinfected by a blow lamp. 

(e) Skins of animals were on no account removed. 

DrscussioNS^. 


Evidently, in the Tight of what has been stated in the previous paragraphs 
nothing is being left undone taking into consideration all developments, up-to-date' 
to eradicate or at least to control the pest in this part of the country. There is the 
so* called Veterinary Police, systematic stcrvey, best type of chemotherapy, 
diate diagnosis and prompt measures for control and prevention ; but in spite of 
everything results are not what they should be. Surra is in Dacca, it is in Chitta- 
gong, it is in mai^y other parts of the province continuing to be a menace to our 
livestock. Thereseenis to be little prospect of visualise our dreams of eradicatiem 
of this pest from the country in the near future, if we go on worldng on the existing 
lines without g«vmg a more careful consideration to the various aspects of this pro-- 
blem. Facts which ctnanatc from knoVTi data are ' 5 — ^ 


(1) Extensive infection. 

(la) Increase in infection. 

(2) Abundace of intermediate hosts. 

(3) Carriers, wild animals, apparently healthy auimafs, arimala recovered 
after treatment etc. 

(4) Possibility of a multiplicity of strains of the trypanoaomca ; and 

(5) Multiplicity of the host^ 


^ ny way it seems essential to intesify firstly the research on trypanosomiasis 
^ j secondly its application under field conditions. There should^not 
independent section at the central research institute but in addition to 
specially those where the disease is widespread should establish 
stations and employ specially trained staff for tbc control of out- 
eradication. Such effort may be made more effective b 5 »^ 
tackling the pest in all species on the same lines as is the 
ant xs. CInless this is done it is expected we cannot go very far. 


jjATlOHa. 


rained' must engage attention of high! 

o aS. the SsX ahould be take; 

ion if the neS^ ^ oontrdl, prevention and eradica 

aon ot the pest should bo supplemented by legislative powers on an all-India basis. 
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APPENDIX n (5j 

MOimiLY STATISTICAL BULLETINS BBCABDING “ OCCUEEENCE OE 
CONTAGIOUS DISEASES TO BE PUBLISHED BY U. N. E. B. A. SOUTH 
^VE3T PAOIEIO AREA INTERNATIONAL VETERINARY AND LIVE- 
STOCK SECRETARIAT— FURNISHING INFORMATION FOR— 

By I. C. A. B. ' 

The U. N. R. R. A. Soutla-west Pacific Area, International Veterinary and Live- 
stock Secretariat desires to publidi for distribution to its member countries monthly 
statistical bulletin incorporating information about the occurrence of contagious 
'diseases in different coimtj ics with, a view to preventing the spread of animal diseases 
which are likely to occur in the member cotmtries. India, being one of the members 
of the U. N. E. E-. A , is expected to fiamisb such information to the Seoretariat for 
publication. The In ian Council of Agricultural Research has undertaken to act 
as the agent of the Secretariat in this country. 

It is suggested that in order to collect the necessary statistics the attached pro- 
forma No. 1 may be adopted by all the' provindfes an<J states with such modifications ' 
as would be necessary in viet^ of the proposed list of diseasc^s of which information's 
required. It is desirable that this information should reach the Indian' Coimcil of 
Agricultural Research, New Delhi, by the first week of each month, so that it may bo* 
consolidated in proforma No. 2Xattached) and transmitted to U. N. R. R- A., secre- 
tariat in time to be publii^tied in the said bulletin.' 

•In most provinces it is believed that the information concerning contagious disease 
is p.assed through the following channel — -Village Patwari, Veterinary Assistant 
Surgeon, Deputy Suporintendonti Superintendent, Director of Velerinaiy Services. 
^Tho ^Director of Veterinary Services would transmit the information to' Indian ' 
Council 'pf Agricultural Research, for forwarding' it to U. N. Rl'R. A. The time' 
taken, on the average may thus be — ^ . ' ' • 


Patwari to Vctorlnary Assistant Surgeon 


^ Days. 
3 


- - ' Vot^rinary Assistant Surgeon to Deputy Supcrintciodcnt (including diegonsis and 

investigation) . . . * * 7 

Deputy Suoprintendent to Superintendent (weekly reports) • • • • ^ 7 

Superintendent tp Director of Veterinary Services (monthly reports) • ^ lU 

Director of Veterinary Services the Indian Oounoil of Agricultural Dcscarch 7# 

Indian Council of Agricultural Hescarch to Australia (t.e. U. N. It. It. A., S. W. P. 

Scot. ••••'•••••••«• 10 

r ^ , 

Total Number of days • • • # ^ 49 


This period may I>e shortened l?y 22 days by the Indian Oounoil of Agricultural 
Research receiving copies of weekly reports direct from the Deputy Superintendents, 
but such a process would entail the maintenance of ^eoial clerical staff at the Indian 
Cotmexi of Agricultiu:al Research which the saving in time does not seem to 
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Jnatlfy. A. mriticr of 6 wo«*k5jis of no great cons^'quencc to a report of ihe kind en- 
visaged, but in practice it may be quite possible that f he delay in receiving rqiortB 
may entail mufJi longer period than that indicated above. MHiat is required is a 
method which will facilitate tlie regular submission of Tei>orts at tlie arranged time 
rather than one which aims at getting ilic information rapidly. 

The diseases reg.Trding whicli information may b" required by the member coim- 
tries are included in the schedule list (attached). India will supply information re- 
garding the following diseases on the list : — 

(1) Hindcrpest, 

(2) Foot and Mouth diseases, 

(3) Bovine Contagious Plouro-pneumonia, 

(4) Glanders, 

(5) Anthrax, 

(G) Johne’s disease, 

(7) Black quarter. 

Further, it was felt by a XJ. N. E. E. A. Conference that the above method 
of reporting in the case of certain diseases appearing in countries, assumed to be 
previously free of them, is not rapid enough to safeguard the nations which might bo 
importing livestock of animal products from the reporting country. It is desired, 
therefore, that notice of the occiurenco for the first time in a reporting coilntiy of ft 
Boheduled diseas”, (list of scheduled diseases attached) or of a recrudescence of a 
soheduled disease in a country which had been declared clear of it or of extension'of 
those diseases into areas previously unaffected shotild be transmitted by cable or tele- 
gram to U. N. E. R. A. International Veteriimry and Iiivestock Secretariat. 

It is suggested that the best means of transmitting this information without loss 
of time would be for the reporting veterinary authority to telegraph “the suspected 
presence of the disease to the Director of Veterinary Services, with a copy to the Indian 
Council of Agricultural Research. The Director of Veterinary Sorivccs would 
doubtless than instruct on appropriate officer to confirm the presence of the disease. 
The investigating officer in return would report by wire to his Director with a copy 
to the Indian Council of Agricultural Research. The Indian Council of Agricultur^ 
Research will then transmit to U. N. E. E. A. this information by cable. 

The following form might be adopted for report : — , 

Siaiement showing Occurrence of Contagious Diseases for the First Time ht (he Province 
, ^ or Stale of — 


* • - 

Provinco/State. 

District. 

ITamo of discaso 

Tsto, of oases at the 
tixno of reporting 


2 

3 

4 


and tulng the code word VUNNRA, the following is the sample of a telegram which 
woiiid be dc^atched : — ^ 


A A-A-A One Bengal A.A.A two Dacca /A.ArA three swine fever^ 

^ A.A.A.four four-lnxndred and sixty-three ^ 

^ :^om (Code word for Director of Veterinary Slices), y' 
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Liiat oj" Scheduled Dtsectees^ 

) Cattle l?lagu.e, 

> B'oob and. Mouth, disease, 

) Swine fever, 

) Sheep pox, 

) Goat pox, 

) Contagious Bovine pleuro-pneumonia, 

) Bowl Plague, - 
) Bahies, 

) Glanders, 
i) Sheep soah, 

) Anthrax, 

:) Cattle tiolr fever, 

:) Infectious equine eucephalomyelitia, 

:) Infectious equine anaemia, 

>) J ohnc*B disease, 
i) Psittacosis, 

■) Trichinosis, 

») Surra, 

I) Bourine, 
i) Tulraomia, 

) Bast coast fever (T. Parva). 


PROFORMA No. 1. 

CIVUi VBTBRrNABir DEPABTMBlirT. 



I 


Ko. of caMB reported 









rjROFORMA No. II. 

INDIA 

DEPABTMENT OF AGRICULTURE— DIVISION OF INDIAN COUNCIL OF 

AGRICULTURAL RESEARCH. 

Return of Quarantinable Diseases of Stock in tlie Various Provinces and States of 
India for tlio Month, of . 194 . 


A = Reported during month. 

B = Total nmnbar under control at end of 

month. 

BaluchiHtan 

< DiBC&so 

Dnitcd Punjab Bihar Orissa 

Provinces 

ff 

A B 

1 

A B a 'b a B a B 

ANTHKAX (Fiovro 

Gharbonncusc) 


27umbeT*of dietrictB 


IfumbcT of Tillages 


l^umbeT of discaBed finixniLlB 
(Died or destroyed) 


BBAOKLFG {Cliarbon 

Baeterien) 


Xliiniber of districts 

- 

I^uzaber of villages 


2To. of diseased animals (Died * 

or destroyed) 

- 

JOHKE’S DISEASE 

(Entritis Paratuberculosa 

Bovis) 

\ 

Number of districts 


Number of villages ^ 


Number of diseased animals 
(Died or destroyed) 

A 

__ \ 

PLEDRO-PNEUaiONIA 

CONTAGIOSA Bovum 

(Beripneumonie Contagieuse) 

• 

No. of districts 


No. of villages 


No, of diseased animals (Died 
or destroyed) 

. 


feVer do'not o^st’in “qnine anaemia. Psittacosis, Tnlrnemin, East coast 
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APPEKDix ni (1) 

(a) A NOTE ON THE ECONOmCS OF VILLAGE MILK PRODUCTION 
RECOMMENDATIONS FOR IMPROVEMENTS IN THE lAARKET- 

ING OF DAIRY PRODUCE SO AS TO ENSURE A SATISFACTORY PRICE 
' TO THE PRODUCER, BY THE - CENTRALAGRICULTURAL MARKET- 
ING DEPARTMENT. - • 

* (In. the present’ note only the cow and the female buffalo is taken into account 
leaving out the other milch animals, such as sheep, goats, asses and camels, whoso 
hand-dra-\vn milk yield is unimportant from the commercial point of view except in 
certain parts of India, like Rajputana, whore, for example goat milk is used for 
making ^ce). 

J. Production of Milk in Rural India. 

Numerically India possesses the largest cattle population of any country in tho 
world. According to the 1940 census, the three year old milch cattle population is 


C5ows »• »» •• 490 lakhs approximately 

47-044 millions. 


Pomalc buffaloes 


214 lakhs approximately 
21 millionB. 


Of this number, 470 "44 laldis cows and 201*61 laldis of female buffaloes are to bo 
found in rural -India and the rest — 19*46 lakhs and 12*76 lakhs respectively in urban 
areas. 


The figures given in the Milk Marketing Report show that 58 per cent of out 
cows give a milk yield of only 1 to 2 lbs. daily. Nearly a fourth of the cows give 
less than i lb. daily and only 6 • 8 per cent give the highest" yield of 3 to 4 lbs. per 
day. The ntunber of cows giving more than 4 lbs. of milk per day is negligible. 

Tho 'she-buffalo performs better than the cow hoth in miUc yield and its butter 
fat content. Li spite of their numerical inferiority buffaloes provide 60*9 per cent 
of the total milk produotioji. 

Only a negligible number of calves are weaned and reared hand fed. The usual 
practice in India is that all calves^ have their feed direct from their dam’s udders. 
This leads to the difficulty of judging correctly the quantity of milk consumed by» 
tho calf at each milking or during the whole lactation. The Indian Coimcil of Agri-' 
cultural Research Village Inquiry Report reveals, however, that on tho average, 
274 lbs. of millc is consumed* by the calf of a cow and 369 lbs. by the calf of a she- 
buffalo. Approximately 1095 lalch maimds of milk are consumed by tho calves 
directly from their dams. Thus the annual total' production of hand dra"wn millc 
is estimated at 6099“ laldi maunds and is valued at roughly R8;183 crores. It 
would therefore, be observed that the practice of allowing tho calves to consume 
milk ad-lib from their dams is ,a huge economic loss at the -very outset. Data relat- 
ing to tho aimual' production of milk in the previous years are not available. One" 
point is,' -however, 'clear that -production has not kept pace with the increase im 
hiiman population. Census iresults show that during the 20 years ending 1941 the" 
popiJation increased by 27 per cent compared with only 6 per cent increase in the 
number of cattle. It is also believed that under thS^pxevailing coa 1 jtions the milk^ 
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quality of Indian cattle lias deteriorated during receipt years, • The fact 
, the Indian cattle give milfc which is richer in hixtter fat content, though less in 
^unt when conrpared with their opposite numhers in foreign countries, is no con- 
tion, ’since the present day production does not xneet the need of the people and 
,uy rate 58 per cent of the total is converted into ghee which entails considerahlo 
lomic loss to the producer* 

To work out the annual gross prodxiction of milk the average figure of 486-7 lbs. 
cow and for female hufEalo 1229-2 Ihs, of milk,-as given in the Heport on the hlaik- 
Lg of Milk, lias heen used, and the results arc tabulated below, 

FroA'uctioTir ojf Ji£il7c - 


1 

Jj^umtOT of cattlo 
(In laklis). 

Avorngo anniml 1 

yield, per animal | 

( Sand -drawn) . | 

X«actation period. j 

l?ot total production. 
(In lakb lbs.). .> 

ITct total prodnctlon- 
(Xn lalclL maundfi). 

i 

Gotvb, 

HuiFa- 

Iocs. 

Cows 

(210 

1 days). 

1 

ZlTiffnloeo 
(300 days). 

Cows, 

nuffaloos. 

i Cows. 

1 - . 

^ nnfialocs. 

ra.1 , 1 

470-44 

201-01 

-1 

. 

L 

- 

228,063-1 

247,810 

2782-7 

3011-0 





486-7 

1220-2 

0471-2 

16072-3 

115-1 

lOO 6 

ban • 

10-40 

12. 7B 


>- lbs. 

11>S. 



- 


iia 

480 OO 

214*36 

- 



238,434-3 

1 

1 

263,4 01<,8 

2807-8 

i 

3202-4 


This works out at 2 lbs. 5 ozs. per day if the milk-yield is taken on the basis of 
*erage lactation of about 210 days for the cow, the average 3riold of a bufialo being 
r times that of the cow. 

"When considering the abPve facts it is important to bear in mind that many 
Langes have taken place since the date, as given in the Report on the IVIarketing of 
iSk, was collected for working out these production figures, for o:K:aniple the famine 
id the heavy demands of the home and allied armies during the late "war may have 
spleted out livestock population. .The figures, therefore, may not be accuzate to 
ite. They do, however, serve as a basis for discussion* 


r. CemAxtions ivnAer xcJiicHi milje is jrrodxtceA irv x^illages cm A the Aijfficfulties cf tho JnAiem 

farmer • 

A. fact, which is often overlooked when comparing European with Indian milk 
rod notion, is that in India dairying, as such, is not a national industry. The num- 
*^f largo herds is surprisin^y low even on Grovernment and private dairy farms^ 
Cilch cattle ^are mainly owned by petty rural producers generally in lots of 2 or 3 
produ<^ion is, znore or less, a sideline of agriculture. The cattle arc seldom 
give a satisfactory milk yield. The average farmer maintains 
, meet his own needs (according to the' survey under-taken bv 

-partment, xfc xb estimated th.at roughly 9 percent" of miJlc is retained by tlm 
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prod’ic&r) and what quantity of ntilk is left dyer -is converted into ghee, which is 
collected over a period and ultimritely sold to either a. middleman (village bania) 
or retailed to individuals at village gatherings. This, of course, is partly due to the 
' fact that cultivators Situated in areas remote from towns cannot market their milk 
in-the raw state, though this mark it is in any event very limited owing to the scat- 
tered nature of the villages involving long distances. It is also partly due to the fact 
-that ghee production meets the special needs of the cultivator, since it provides him 
- with a cash sale, in addition to leaving him lassi. This policy of the farmer ‘Cannot 
be expected to yield him an economic return. Values at say 9 annas per lb. (retail 
price pre-war), ^eo gives a cask return of Rs. 3-6-0 per 100 lbs. of milk. "While the same 
quantity of millc sold liquid at 1 anna jjer lb. would give Rs. 6-4-0 or roughly twice 
the sum realised for ^oe, yet far more. milk is utilised for ghee manufacture than is 
sold for liquid consomution. , 

The technique of milk production is very similar throughout India. The udder 
Txxtvy or may not be- washed or cloaued with a clean cloth. Immediately after millring the 
calf is allowed to suckle and the cow is then hand milked, wet milldng being,, usually 
employed. The baud of the milker may or may not bo washed. The miUring vea- 
■ sel is scoured with mud ard ashes, rinsed with water and occassiohally smoked over 
a fire. The milic is subsequently transported to the nearest market by Lead load, 
bicycle or ca^ and in some parts by buses. Staarvation of stock, squalor, filth, ignorance 
‘ or indlfre!5-enoo tbwa:: ds hygienic principles, revolting personal habits, such as clear- 
ing of tbfoat while in the' actual process of millring the cow (Aroplct-polution of 
milic) iiUicd to official apathy combine to produce a panorama of backwardness in the 
affairs of dairy farming in this country. 

Adulteration is another feature. It conetitutes one of the most urgent and 
difficult problems of milk distribution. One" of the prevailing causes of adulteration 
is the necessity of keeping the price of milk wiihin the purchasing power of the'oon- 
sumer. It is obviotts that unless milk distribution can be put on a sotmd basis 
' adulteration is inevitable. * . 

As in the problems of milk produci ion bo in'the problems ’of distribution much 
•. work of an elementary nature needs ' official attention. 

The middleman. (frajKo-) is a_great menace to the farming community. .The 
p'brpetual debt, under which the Indian formers work, is one of the main causes of 
his apathy and indifference -towards the problems of dairy farming which otherwise 
■ would give him bettor returns. 

III. Consumption of Jluid milk and ^airy pro^ctS\ • 

Although over, 96 per oeiit of the milch cattle' are found in rural areas and; over 
90 per cent, of the Indian population live there, the rural demand for inilfc ie relatively 
poor in the sense that there are not- many purchasers 'of milk in^the - .villageg;::' The ' 
reasons are that many of the consumers themselves are the producers, wfiilo due to 
comparatively low purohasing po'w'er.pf-the Indian peasantry many caUUCt afford to 
■purohase or consume milk • or ‘ • ijiilk' products'.’, • Many persons} including children 
have to go- completely without milk.- - Even in the dalirying traot^ 'where pmftjh' larger 
quantities of milk are' prbdiicedr'lO ppr eent-bf the families do not consume any 
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milk or milk products nt all. Comlition in ijioso rural parfs of Irclin, where the pro- 
duction is much, less sliould therefore be still worse hi legard to the purcluise orcou- 
Biunplion of xnillc and milk products. 


The average dail 3 ’’ per capita consumption of milk in India, including products 
is estimated at 5*8 ozs. It varies considerably' from tract to tract accoKlingto tlie 
production of milk and the densitj^' of Iho popidation. Sind tops the list with 18 ozs 
per head per day followed by tlie Punjab wlh lG-2o;>:s. Assam 1ms the lowest average, 
consumption, 1-3 ozs. per head. It Ixas been obsnrvi.*d that the peninsular area 
notably IMndras Province, in spite of its low x>roduction compared wit h xiopulation; 
exports largo quantities of glico to other areas. It paillj' accounts foi the low per 
cax)iia consuinx^tioii inthat ijrovinco, c.//., 3-3 ozs, per divj'. Th^n again the consump- 
tion of fluid milk varies according to the seasons. It. decreases during the sum- 
mer and the monsoon and increases' during winter months. 

Due io better earning power and purchasing capacity' of the urban people, the 
daily x^crcax>ita consumption of fluid milk and products, in temrs of milk, in cities ard 
towns is found to be 12-6 ozs, or mora than double that of the average for India. In 
the same to'wa it may vary’ with the family' income. Poor people consume less than 
the rich and some may not get any' milk at all. Although in certain tracts ofiuial 
India (c.g.. Western Punjab) the average daily' jier capita consumption ha^ been found 
to bo 5 ozs. in addition to 0*0 oz. of glice, the total milk equivalent is raised to just 
over 14 ozs. per head per day if the consumption of lassi (butter milk) is taken into 
account. 

0 ‘ 

T 

On the average about 28 per cent of ilic milk produced is consumed in the fluid 
form 67 per cent" is made into ghee and 5 per c«nt oacli into kJioa and cutd. Butter 
and cream accoimt for only 2 per cent and other products like rabriy malaiy etc., 
2-8 per cent. At present only 1/3 per cent of the production is used for making icecre- 
am but its consumption is lapidly increasing. Cow milk isprefericd for diinkingpur- 
poscs and the buflalo millc for the manufacture of products. 48 lakh maumls of 
skimmed milk is produced in the manufacture of cream and creamery butter which is 
mainly used for adulterating whole milk or for the making of cheap A*Zioa- or cmd. Ap- 
proximately' 3-1 lakh maimds of skimmed milk are used for making casein for ex- 
port. ' , 


IV . Cost of production per pound of fluid 7nilh under rural condition- 


So far as is known, there is only one set of figures on' the cost of milk produclion 
" worked out* some eleven years ago by the Animal Husbandry Bureau of the Indian 
Council of Agricidtural Research. This relates to select animals under Govemment 
•farm condition mostly in the Punjab and arc not representative of the village cattle 
or the condition imder which milk is jiroduced oven in that province, much less in 
India as a whole.’ 


in tho taWo below. The feed cost is based on price 
• on -p* not include tlio cost of supervision wMob is rather heav] 

that extent thero^nm * include interest charges on. capital T< 

02=tent, therefore, these figures arc incomplete. 


y: 
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Qosi of 'Milk Production at some of the Government farms. 



ITnlf. Mnrmh 
l>ml huffiilocA 

Sahiwnl J cows^* 

COW4J- I 


Cost per pound of milh* 

' JTood cost during tactniion » . 

J^ood cost during djy period . ^ 

Depreciation on Btook • . • • 

X^abonr cost (exclusive of supervision) 

Total 

Total cost in rupees per maund 

Number of animals studied • • 

Average lactation yield (lb.) • * 



3,050 3, SOD 


♦First orosBCs between imported bulls (Ayrashiro, Friesian or Shorthorn) and Indian cows. » 

It is obvious that the farm records arc not applicable to village cattle. They 
show, however,^ that the better the inillcing capacity of the cows, the cheaper is tlie 
cost of jiroduction of luillc or butter fat. The cost of production of a lb, of inillc by 
she-bttffalo is more than that from the cow. But for the butter fat it can only bo 
obtained by a specially bred and highlj’’ select Saliiwal cpw. 

Comparative figures of the cost of Government farms and tbe=- price, at wdiicb 
rural producers sell milk are given in tlio table below. 

Cost of milk production on Government farms and the price obtained by village p>roduccrs 

in the Punjab, (per seer.) 



Cost ni Govortt- 
]Uont farms. 


Ds. a. p. 


0 10 
0 1 10 ^ 


Itiiral producers* 
Bale price. 


Ks. a. p. 
0 13 
0 l' 6 
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The compnTjson sliovrs thnt tlic pricrs rrcciv^'clLy village prctliicfirs arc lowr" 
t]ian the prices at wliicli the milk is produced on tlie Gov^'inniexir fas ms. In tlje alisenco 
of reliable figures, it is not Icnowj) if the cost of piodtiction at villages would bo loss 
or more than at tho Govonmtent farms. 

It is nlBOohvtous that in any developmental scliejiip, Iho cost of milk prcduci ion 
is of funadaniontal imporlanco to safeguard tho interests of tho pioducors ard in 
Bccuring them a reasonable profit. It also helps to detest items which bring about 
unavoidable losses, so important from the national point of view. 

A list of the latest prices of conc'^ntrates at different centres in India is given 
below to show tho rise in the cost of this imporiant animal feed. To woik out ilio 
cost of production of milk under rural conditions of today a complete suivey should 
have to bo undertaken including such items as the cost of labour involved. 

Price of oil-calces at tliffcrcni centres^ 







Per mauiid. 

Groundnut oit^cahe 





, Bs. A. p. 

2)omb/iy . • • • 

• • 


* • 


2 

3 3 

Cau’nporo 



•• 

m * • • 

3 

12 0 

JAnSQcd oil^cakc 





« 


Bombay • • 



•• 

9 9 9 9 

2 

0 2 

Ca\rnporo . . • 

•• 



9 9 • • - 

3 

12 0 

Jlfu^ford oH*cohc 







Caimporo • • 

• • 

•• 

-- 

• • • • 

3 

12 0 

Castor oil^calcc 







Bombay . • • • 

• • 

-- 

•• 

9 9 9 9 

4 

3 7 

Coirnporo ' • • 

• • 

• • 

m m 

9 • 9 9 

3 

12 0 

Coconut oit^cahe 







^ " Bombay • • • • 


• • 

m 9 

• • * *-9 

3 

4 11 


All ouotations aro controlled rates. 


V. RECOMMENUATiaKS. 

When taking stock of the conditions prevalent in India, we find* 

Tho livestock in a state of somi-starvation. 

Animal management very pbor. 

Milk production steadily decreasing. 

Suman population rapidly increasing. 

Producers inostly illiterate, poverty stricken and perpetually under debt. 
Price of milk is highest in the world. 

^ Average income of the people amongst tho lowest in the world. 

Wide spread adulteration of millc. - ’ . - ' ^ 

^Total ignorance of sanitation and complete indiifCTCJice .to hygienic standards* 
Corruption and a very low^fetandard of business morals very common. 

Apathy of the general public* 


in of nn organis'^tl induHf/ry capitnliKts unwilling to invest in this 

most iinpt)rlnnt industry «if th(' country, 
j.;.,-: SmoiiK n'^glf^ot of tJi”ir dut ievs by tlic public bodies. 

Dairy oqui])mont almost non^oxistnii*. 

Ab^^'iic^ of good pastures, 

' Luck of «oiI ]jro«r/'.ssivt»ly leading in corfain parts of India to soil erosion. 

Yield of crops i)*'r acre Io\y in tlie ab.sonce of inodorn methods of agriculture. 

It is evideetj therefore, ijiat. pomething more than a half Jieared national pxo- 
gramme is needed to put iliisYntal industry on a sund footing. Efforts made in the 
past lead one to tliat didry industry as sucli could not be maintained as 

a separate entity. Tt d^'i>enda on all roiuid development of national economy 
such as agriculture, including on adequate veterinary aid and marketing 
contx’ol, imliistrialization, aforestisation, communication elrclricity, water supply, 
etc., etc. To reacli our gaal the problem must be attacked on two fronts, 
firstly wc must improve the indigenous cuttle. This involve bleeding on scientific 
lh)es and the mangement of the cattle. Tt is indicated that tlic ijroduction of milk 
could be inojv’ascd by DO per cent throngli xnoper feeding, breeding and management 
and an effective dis^'ase conirolof the cattle already oxistmg in this country, but in- 
crease in production cannot take ])lncc if the ^nesent chaotic conditions in the milk 
trade are allowed to continue and no incoutivc is given to the producer for putting 
betk'r and jnorc milk on the jnarlcct. Salvaging of dry cows is another problem 
whicli must be tacWod ellicientl3*. Cows of good milking strain arc finding their way 
to slaughter houses because when dry the economic condition of the owner docs not 
permit liim to retain' tlio animals diiruig this imi>roductivc period. He ic offered 
luctrativc prices I13' the butchers wjiicli tempt liiiu to make an immediate profit 
witliout regard to the. futiue, Tlie milk trade must be organised so that proper 
marketing of fluid mill: and milk products can take place.* Expansion of the fluid 
miBc trad would give Idgh and satisfactory returns to the producers. To step up 
the consumption rate per head of population a campaign for " Drink More Milk, 
would have to be launclicd. 

Eccommendations on these lines have been thoroughly discussed in chapter 
VIII of the Eoport on the ]\Iarketing of Milk Published by this Department in 1943 
which may be adojitod witb advantage. 

7. {a) TIui main pmits of Chapter VIII of the Report on the Marketing of Milk, 

To effect improvements in the marketing of milk in this country the, first pressing 
necessity is to purge urban areas of their milch cattle and the second to organise 
effectively the collection and distribution of the rural su|jplies of Milk. 

The monopoly of milk distribution should be given to one body. ^ All avail- 
able milk in the neighbourhood must pass through this concern. The retailers 
vvi., hahioau, dairies, etc., should be licensed and they should obtain supplicE in whole- 
sale from the above milk marketing organisation. Legislation be enacted to give 
the nccessaxy powers to the local self-authorities. It is climated that such a scheme, 
which will involve collecting,- processing and distribution, would require Es, 4,60,000 
to handle 1,000 mauiids of nulk pet day. * This means -that for a city with a popula- 
tion of about 2*lakli8 persons the myestment per head would come to roughly E8.2f. 
As. the capitalists may not respond officially to such a new venture, it is essentinhthat. 
the BchcmcB be tried, in ihc *&st instance, on an experimental basis at a iew ^centfes 
namely, Karaclu/ Delhi, Bombay, Madras> Calcutta, etc. For .operating fscheme 

MaiCAE 
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• t]ie required capital be found citlier b}” tlio Provincial government of tiie municipality 
concoinfd or by botli, TJie sclioine Jiaving proved successful, it is to bo expected 
that at otli'^r iilaces capital would bo forthcoming from the investing public. *\Vhcn 
a niunbor of urban scliemes have come into existence in the j>rovince, a Provincial 
Dairy Produce Mnrketmg Board bo sot up to co-ordinate and supervise their work. 

The marketing organisation shall arrange for supplies from the neighbouring 
areas or from the adjacent areas as the case may bo. Central depots will have to be 
established in the city for the processing of milk. liiconsed retailers shall obtain- 
millc at a wliolcsale rate on casli from such depots. To safeguard the public inter- 
est, th^ licensed retailers shall be required to deposit n security for observing the rules 
Togarding rtstail sales. The Dairy Produce TVIarkcting Board shall fix, in consulta- 
tion with the interests concerned, all retail prices. The production of milk in the 
villages will be suporvised by oomx^etent inspectors who will draw their salaries from 
this Boaid. To siifeguard the quality of milk ixom the ‘time it is produced in the 
villages to that when it is retailed to the public, suitable arrangements shall have to 
be made. 

The iconsing of retailers would remain exclusively in the hands of the muni- 
cipalit}^. TJie Pood Adulteration Act shall be fully enforced and if a dealer is con- 
victed under the Act on three occassions, he shall forfeit his license. ^ 

APPENDIX in (2). 

ih) By IiTPiAN Dairy Brsbarch Institute. 

ECONOMICS OP VILLAGE MJLX PRODUCTION. 

Consideration of the economics of rural milk production should be centred 
around the conditions of production of milk by the_villager and the transport and 
distribution of the same under strictly profi.tablc conditions. It is to be bomp in 
mind that dairying as is practiced at present in Indian villages is at best a side line 
of the village farmer. The production of milk and the xuaintcnance of milch cattle 
by the producer are linlited by the consideration of the poverty stricken economy or 
the villager and ho limited demand for cattle for his agricultural requirements. The 
quantity of milk production and the maintenance of milch cattle depends on the - 
demand fpr fluid milk in the nearby market. This in turn in determined by the 
nearness of the iTCality to urban centres where the demand for fluid milk should be 
heavy. As such it is but natural that intensive milk production' is to be encouraged 
and developed in such villages that are in easy reach of the urban areas and which 
are well, connected with the same by easily accessible transport facilities. Por the 
ioTXtx of nnjlc product marketed 'from a certain producing area is governed by the 
distance to the market. In places where there is no organised marketing, it can bo 
said that cultivators up to 10-12 miles from a city will tal^ their milk for sale in the 
city, using head loads, bicycles, horse drawn vehicles or rail for •fcranq^rt. Of great- 
est mpdrtance is the time factor in trauErport and its effect on rndfr* 

If a perfectly balanced economy is to bo maintained in the^rur^ xmlk prc^ucticm > 
developments of dairying the following points in systematising the , 
conditions of production arc to be borne in mind : (1) The type of imlch cattle to be 
mamtam^ by the Indian farmer is to bo ascertained with a view to the nature of 
dairy product ho can economically market. In areas that are situated near to iirban 
c^tres the mainteimiioa of heavy milJdng animals may he encouraged, keeping in 
xnind at the same time the susceptibilities of the animal to the climatic and envi- 
ronmental conditions and the availabiliiy of the fodder requirements in the locahty 
'The producer sKbuld be educated to feed his animals rationally^ (3) He is im- 
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pressed \rith the necessity to produce milk in a hygienic condition both with a view 
to ensure the safety of the 'milk supply for purposes of consumption and with a 
view to ensure the life of milk during trani^ort to the coUeoting and distributing 
centres. (4) Also he should be educated on the necessity to follow a uniform, breeding 
policy. However it is to be understood that all these are to be done with a village 
producer, who is at present in ignorance of the importance of these considerations. 
This leads one to the natural necessity for the setting up of an efficient organisation 
that will educate the villager in all these matters. Taking into consideration the 
condition obtaining, one has naturally to turn to the co-operative system of produc- 
tion and distribution wherein the producer himself will be a sharer so that he may 
have a claim on the working of the same and may be entitled to the fullest benefits of 
■ the same. It is only when the village dairying is organised on such lines that it will 
bepossiblefoi the co-operative body that could look to the financial interests of the 
producer as well as the needs to the consumer that the rural dairy economy can be 
well balanced. For as such in the indigenous system of milk production, the villager 
has neither the means nor the resources to control his conditions of production and 
adjust the same to the demand. A co-operative organisation from the points of 
, view of the producer shoidd first assess the factors that influence the above mention- 
ed points of production based on the conditions of market. It should he in a position- 
to assess the quantity of whole milk demanded in the nearby urban area and fix up 
the distances, over which milk could be safely transported, the necessity for an inter- 
mediate processing at collecting centres and the machinery and form the distribu- 
tion of the collected and processed milk in the urban areas. The quality of the milk 
produced should bo efficiently controlled by the strict adherence to hygienic main- 
tenance of milch animals hygienic milking and collection in order that the milk will 
be safely transported to the distributing centre. The mode of collection of the milk 
produced by the individual member of the production society as well as the different 
village units of a centralized urban society and the transport should take into con- 
Bideration that the cost of collecting, processing transport and 'distribution of the 
milk ribould be paid down to the minimum. Such a thing w’^ould bo well nigh im- 
possible where the areas from which collection of fluid milk is carried out are not 
compact. Generally for minimising the cost of collection and transport, the follow- 
ing points merit consideration ; (1) The bulked milk from the different villagers should 
be collected at a convenient centre or centres on a pukka road. (2) The amount 
collected should be sufficient to warrant the use of a, quick method of trani^oTt 
such as a small lorry. (3) The milk should be subjected to an economical or of pro- 
cessing either at the collecting or distributing centre so as to enable it to gain in keep- 
ing quality. (4) Facilities should be provided at the distributing centre for cooling 
the milk and keep it at cold storage until distributed in retail. 

All the above-^factors of production and distribution of village produced mill 
for retailing in the urban centres through the organisation of Co-operative daiVyinf 
has been successfully practised by the Lucknow Co-operative Milk Supply Union * 
(U.P.). The fist step taken by this union was to take a census of the milch animals 
in the- villages around Luclmow and to make a survey of the methods of -inaikettng 
' milk and its products. From this survey^ the drawbacks in the indigenous me! hod of 
production and marketing (consisting mainly in ^ihe indifferent maintena*nce and 
production of the village farmer and this utter depend ance On the Halwai*' and middle- 
man for their marketing) was realised. As the first constructive step^the type of milch 
animal in the village was improved by buying out of co-operative grants ati mah from 
the Kohtak District (animals like Murrah buffaloes and Horiam cows) and distributiafi 
the same to the villages^ip circle. 
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Tinder the eyetem of working of the nnion the unit of production is the tillage 
Society of which each producer is a member. The bulkcd-milk of this societ 3 * is taken to 
a collecting centre. The village society manages its c^\^l nfTairB in the matter of (1) 
collecting the milch animals for milking improving conditoins of upkeep and hj’gieno 
of milking and handling milk etc. (2) the payment to each producer for his milk 
and (3) the buying of concentrated food from the parent society and distribution of 
the same among the villagers. There is a Panchaj'at to carry out these duties. The 
Tnilk bulked in locally made cans is conveyed to the collecting centre (within 
2 to 3 miles from* production centres) as rapidly as possible. As the collecting cen- 
tres after assessing the quantity and quality of milk collected, the milk from differ- 
ent centres is bulked and sent after some proliminarj’' heat treatment wherever neces- 
sary, to the central distributing city centre where the milk is pasienrised if raw, or 
cooled and distributed if already heat treated. ^ 

The working of the union has been satisfactory and it has been able to bring 
home to the villager the necessity to produce milk in a clean and hj^gicnic manner 
which if adhered to will enable him to secure the best possible price for his milk. It 
has also looked to the maintenance of the typo of cattle and other points affecting 
the ecouoixdcB of production listed. It has been possible for the union to dissemi- 
nate scientific information to the producer and make him practise it so that the milk 
in some centres is fit to be transported over distances of 20 miles without any inter- , 
mediary processing at the collecting depots. Such a step has gone a long way in 
reducing the cost of processing. Bcstricting the centres of production to a compact area 
Las also helped in reducing the cost of transport. However, it is to be pointed out 
that in the initial years of establishment of the rniion it has to incur a loss because 
of the necessity for capital outlay in introducing hygienic methods and in villages 
and in helping the villager secure profitable and economical breeds of milch cattle. 

Till now attention was drawn to the production and sale of fluid milk for whole 
milk supply to urban centres and the part co-operative unions can play in the same. 
However, in areas that are far removed from the citins-tlie economj* of milk produc- 
tion will have to be different in as much as it should relate to the preparation and sale 
of dairy products other than, fluid milk that would stand in good stead over, long 
tran^ort distances. Here the climatic conditions prevalent in major pait of India 
restricts the nature of such products to butter and ^ee that can stand longer than 
fluid milk. Here again a proliminarj*' survey of the demand for butter in the market 
and the nature is to be aBcertaincd. TVlienever the product to be sold is butter or . 

partic^arlj^ when it is the latter, the maintenance of buffaloes or high fat 
yielding animals in sucli villages -will greatly facilitate the balancing of the rural 
dairy economy.' Also the establislmient of co-operative organisations for the 
production and transport of such products will be of advantage both from Ihc 
point of view of controlling ihe conditions of production by the ^read of scientific 
information on the methods of pi'oduction and from the view of securing and main- 
taming satisfactory modes of collections, transport and distribution. 

I ^ 

' Marketing of Dairy Products. 

Dairy produce marketed in India can be classified into two main categories 
whole milk products that arc manufactured from surplus milk and products 
that are made of one or more of the constituents of milk. The marketable condition 
of any produce is mainly influenced by the conditions o£ production which in turn 
depend cn the aims of production and methods. Before considering in detail ihe 
^ nature and value of dairy produce it is worth considering the factors affecting ^he 
manufacture and s^e of th® produce. Dairying as practiced in India being of no 
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■ ! oTganired tfr &ci(fj3.tific standing tlie villager is mainly guided by the cash' out turn h« 
inay expect in the*Salo‘. Such his first object' is to find out a suitable sale for his 
rnilTg as a whole. He keeps milk as such with or without processing till such a time . 

' that he is satisfied that he can no longer find a sale for milk as such. Part or 
' whole of the milk that is left without sale is converted into. Dahi or cttcd, in which 
form the individual villager can keep the produce for sale for a longer time than milk. 

As in. the case of milk, curd or Dahi also cannot last more than a day or two under 
tropical conditions of manufacture and storage so on finding that in the form of Dahi 
it can no longer be marketed the same is truned into butter in which form the life 
of the dairy produce is prolonged for a few more days. But butter is also limited 

• in its life and when it shows positive signs of deterioration it is melted into ghee 
which has the longed keeping quality of all dairy products. The above are. the 
factors of production governing the manufacture of dairy produce in areas where the 

• sale of such products extends to fluid milk, curd, butter and ^ee. And this refers 
. mainly to villages that are in easy reach of urban areas. 

. , In parts that are far remote from urban centres the climatic conditions preva- 
lent in ihajor parts of the country coupled with the indigenous character of the cot- 
tage type of .^iry industry limits the manufacture of dairy products to butter and 
ghee' ^hat have by far the greatest life of the common dairy products. Under such ' 
conditions the villager has to hand over his collected butter to the middleman, who 
laffeor transporting the same to the market either sells it as butter or converts it into 
ghee and effects a sale. ^ 

■ It" can easily be seen from the above enumerated conditions that in either case 
*■ the villager is unable to get the maximum possible cash out trurn of his products. 

In the case of the instance of the villager who is in the vicinity of urban cent:^s due to 
the lack of any organised system of marketing he has to keep his milk till it reaches 
the verge of spoilage and make curd and butter or ghee of such a poor quality that 
■ they are mot able to fetch him a maximum out turn. Also in the case of the dairy 
men in the interior villages, he has no ideas of the economic utilisation of his , milk 
and has to make only butter or ^ee (which respresent only a third or perhaps less 
the value of whole milk) and depend for its sale on the middleman whc is not in 
a position to pay the villager even the reasonable price for his butter or ghee due to 
the uncertain condition of the product at the time its sale will be effected. ' 

* » s ' 

• It is indeed obvious that this apathy on the part of dairy men is essentially ^ue to 
' the lack of • any organised form of production and marketing. . If only it is 
possible to assess the quantity of ^aleablo whole milk in any locality and adjust the 
conditions of manufacture to the^deimand most of the difficulties could be solved. 

, It is essential that this' sort of indifferent conditions of manufacture should be im- 
mediately stopped if the dairyman has to secure the maximum cash benefits. IPor • 
indifferent conditions of production lower the marketable value of the product. 
"Milk intended for sale as fluid milk should bo facially 'processed and stored in such 
a form that it will fetch the rnaximum possible-price as whole milk. It is seen that 
in a particular area sale of fluid milJc is not practicable due to local conditions the 
dairyman should be well advised to converthis surplus inilk in to whole milk' products 
■■ Budh as Khoa if it is practicable. Otherwise if butter and ghee are to be the products 
marketed he should bo made to convert his milk direct to butter or ghee without 

• waiting to effect the fealo as curd or milk. . Such advise will positively enable the 

- villager to fix up the dairy produce he has to manufactme and to concentrate on the ^ 
preparation of the best quality jiroduct which alone coidd get him the. maximum out 
turn. 
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Conditions of production as prevalent now could only be controlled by an efifii- 
cient oTganisation of dairymen that will be able to assess the needs ofthe market and. 
cater to the needs of the same. Co-operative organisations can go a long way 
in this connection. 

Als o the stimulus of the rural dairyman to manufacture the best quality product 
could be improved by fixing the grades of products and the price for the same. At 
present the Agricultural Marketing Board of India is trying, to do something mthis" 
conneotioif. But it is not all that is needed. The sian^rds fixed up ' by this 
organisation does not cover all the dairy products and even the few that have been 
fixed for butter and ghee are arbitrary and non-practicable in few instances. .In 
fixing the ^ndards in a sub-continent like Indiar with varying climatic conditions 
and the different conditions affecting the quality of dairy product in each distinct 
centre of production should be taken into consideration in fixing the standards. 
Also the Board should not be satisfied with fixing the standards of a lower limit for 
acceptance as in the case of ghee acidity but it diould fix up different grades with - 
differing standards so that the producer maybe able to know lie advantage of con- 
centrating on-better methods of production to arrive at the first grade product. The 
standards presented should not be limited to any one to two of the products such as 
butter ox ghee but it should cover all the whole millr products and the bye-pxoduots 
such SkSthJiodj cbena, curd, casein etc. Fixing standards will bo inaffective the 
prices for the different grades are not^ also fixed. Further from the point of view of 
marketing, the advantages of the grading system should be brought homo to the ooh- 
Rii foin g public also that increasing demand for the best grade will stimulate the pro- 
duction of quality products and thereby enable the producer to get the most econo- 
mic out turn. 

APPENDIX Ili.(l)- 

(c) By N. K. Bhakgava, Dairy Development Oppicer, D*P. 

Dairying in India is not taken as a business proposition. The producer main- 
tains an animal or two to meet his domestic needsicf millr and ghee. He does not mam- 
tain more milch animals firstly because his object- in maintaining them is only to 
^meot his domestic needs and secondly because he cannot maintain larger number of 
animals for want of economic holdings, non-availability of pasture lands and absence 
^of cflB.cient marketing. He does not worry himself with tho fodder problem because 
he feels that it is the animals own look out to find feed for itself^ Animals reared , 
under such different and uncared for conditions produce little milk and the 
yield to the producer measured in terms of money is discouraging. This is a hard and 
bare truth which does not. require any further elucidation. The producer having 
any surplus milk with him does not also get a fair price for it. This is not 'generally 
apparent to him in determining the cost of production as he is -apt to ignore the 
gratituous services rendered by himself and the members of his family. Interest 
nr indifference varies inversely with gains and losses in dairying, A close study of the 
conditions under wliich the milk industry is carried on at present will reveal that 
neither its production is economical nor is its marketing efficcient. 

Economic production in a village ^ — Economic production means producion of 
maximum quantity of good milk with a minimum* of cost. Tho position of the milk 
industry as it stands to-day and the factors which influence tho maximum produc- 
tion -arc briefly speaking as follows ; 

(1) {milch breed ,) — The production of milk depends to a large extent on 

the breed of animals. If the animal is of a good breed the yield of milk shall be 
high but if on tho other hand it is of a poor breedtho yield of milk is bound to be 
low and uneconomic notwithstanding the efforts in other directions. At present 



a cultivator produces 1 — 2 lb. of milk per' day which is Very uneconomical. To 
make it economical the production should be raised at least to 10 lb. per day. The 
animals of good breed are limited in number and even these are of stunted 
growth with poor milk yield. As a first step to attain our objective it is necessary^ 
both to mvdtiply animals of good breed and to eliminate the poor one from the 
existing stock. This weeding will naturally relieve the present heavy pressure on 
fodder which will not be available in larger quantities to the animals of good breed 
and will also enable the producers to pay greater time and attention to their care 
and protection. 

Closely allied with the elimination of poor animals is also the problem of the 
multiplication of breed. lExperience so far gained in popularizing the imported 
breed imder the existing conditions in rural areas confirms my conviction that it 
will be far more economical to the well being of the producer conducive to the in- 

terests of the dairying industry in genxeal, if the local breeds are developed by 
grading them with the Indian pedigree bulls, or in the alternative artificial insemi- 
nation is introduced. The latter will be very economical and will bring in quicker 
results. Bulls in the village are almost invariably let loose. They feed themselyes 
by raiding the fields of the cultivators and thus give rise to quarrels, with the result 
either the bulls are killed or the social relations in the village are severely strained. 
This will simultaneously require the castration of the scrub bulla in order to eliminate 
them once for all from the breeding category and facilitate the propagation of improv- 
ed breed as stated above. The offspring thus obtained will serve dual purpose, 
which factor is very often overlooked by the generality of men. The imported breed 
proves expensive and unmanageable and does not flourish because of change in 
climatic conditions, and faulty feeding and improper handling. 

2. Feed . — It is a familiar maxim of dairying that other things being equal 
yield of milk varies with sufScienoy of food. Apart from periodical fodder famines 
there is every year a general scarcity of fodder in the months of December and Janu- 
ary and again in April and May, the latter 'being the more acute of the two. The 
supply of milk is therefore considerably reduced during these months. The cul- 
tivator has no programme for feeding the animals throughout the year. The res- 
ponsibility of feeding the animals rests on the owner whereas the latter shifts it on 
the former. ~ 

The problem offodder is acute due to that the fact the average holding of a culti- 
vator is very small ^:e.pless than 6 acres. Naturally the cultivator is keen to utilize 
it for cash crops rather than reserve a portion of it for fodder crops. It is, therefore, . 
necessary to take. recourse to intensive cultivation to and introduce sUage and the 
preservation of weeds. This may be further supplemented by balanced ration con- 
sisting of such concentrates as chwhi, oil cakes and cotton seeds etc. Generally 
the cultivator feeds one constituent of the essential balanced ration more and forgets 
the importance of the other constituenoe of the feed, which makes it costly and 
wasteful. • ^ ^ ' 

3. Condition of cattle : — ^The general health of cattle in rural nreas is very poor. 
Animals are generally short-sized and the yield of milk as already stated is very low. 
The main reasons are that the cultivator cares much more for cash crops than the 
cattle. He takes little or practically no interest jn iihe breeding and feeding of his 
cattle. The usual practice is that instead of giving proper diet concentrates ration 
{chuniy oilcakes, cotton seeds etc.) to the cattle they are left stray in the jungle to find 
food for themselves. He is not interested in th^ production of noilk but rears a nmn- 
ber of them only for manure purposes. 



Aliy plan of rural dairy dovolopmcnt cannot lie successful wltliont a Bimulta- 
ncous emphasis on tlic breed and feed of milch cattle. It is, therefore, suggested 
t*iat a co-operative organization should he established in ordex- to encourage common 
feeding (conccnlratc) \ntli common milking arrangements. 

4. Vclorinttry , — ^lu comparison to the demand and use of cattle the veterinary 
aid facilities in rural areas arc almost nil. Every year (he epidemics amongst them 
take a heavy toll. Erom the following table it Avill be clear how woefully veterinary 
aid has been neglected and how urgent the problem for its provision presents itself. 
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170 

GOO 

10»3Gd 

2 

Allahabad 

* • 


* . 


194 

COO 

24,507 

2- 

1 

Bonares 

- • 

- 

-- 

1 

208 

coo 

18.070 



It is suggested that for every 20 villages a small mobile dispensary may be es- 
tablished imder the supervision of a stock-man. 

6. Ttegulatcd anSL steady production of milh . — The calving period of milch cattle 
as shown in the following statement, is the highest from September to November 
in the case of shc-buffaloes and lowest from February to May. Correspondingly the 
buffalo milk is found in plenty fortlirec to four months following Septemer and is 
scarce during the rest of the period particularly in the hot months of May, June and 
July : 


Number oj animals in mith 
August to Docomber 

A. ^ 


Buffaloes 


Cows 


Number of animals in milk 
jranuary to July. 


Buffaloca Cowa 


209 


142 


124 


318 


Again most of the cows calve from March to April and few from September 
to December. Accordingly the cow’s milk is comparatively abundant during the two 
and three months following March and is scarce during the rest of the year. 

ThuS the re^ectivo calving periods of cows and buifhloes serve to relieve each 
others’ scarcity of milk but it is clear from the above that cows form a small ratio 
in comparison with buffoloes and thus the cow’s milk forms only small percentage 
of the total supply of milk. Therefore the scarcity of buffaloc’s rn^lk is to bo supple- 
mented by the cow’s milk. Xn order, therefore, to ensure steady supply throughout 
the year it is necessary that the cows and buffaloes sh6Uld be kept in the villages in 
the ratio of 2 : l. and the total production in a village should be at least 2'mdsi par 
day. Nutrition is an important factor in bringing the time of covering closer but in 
rural areas the diet is so ^deficient that this period esetended beyond control and 
thus sQointific and regulated calving is out of auestion. 



Quality of milk. — ^A-Uotlier thing aa important aa the breed and feed ofoattU 
is tbe quality of milk. It should fulfil the requirements of the standard laid down 
for the consuming areas and should also bo fresh ^enough to stand transportation 
over the distance involved. 

It has been noticed tluit generally adulteration is the highest in summer — -April 
to July — ^and the lowest in winter i.e., from November to February. Two factors for 
determining the keeping quality of milk arc : — 

(o) adulteration with contaminated water 

(6) unhygienic production of milk. 

(a) Among the various methods of adulterating the milk that by water is by 
far the most important. Mostly, the dealers do not add fresh well water but that 
of canals, tanlcs and pools. As a result of enquiries conducted in villages it has been 
found that on account of the suspended imparities contained in water, the adultera- 
tion does not much lower the specifio gravity of milic and the product easily passes 
as good milk. The spccilfic gravity test being the only platform test which can pos- 
sibly be performed, at the time of acceptance in the villages, fails to determine adulter^* 
ation. Moreover, it has also been observed that in villages where the dairies are 
purchasing milk on tholactometer test, the villagers have started the addition of sugar 
which raises the specific gravity of milk reduced hy the addition of water, 

(0) In villages milk is produced under very unhygienic conditions. Tho sanita- 
tion of t he village is very poor. Village stables arc very dirty, animals arc not washed, 
hands are not cleaned, milking pots are never well scrubbed and the water used is 
contaminated. All these combined give rise to undesirable bacteria which shortens 
the life of millc. Ilong life of milk is an essential factor in the long distant trans- 
port "Of .milk. I 

Seventy sainples were tested chemically and baoteriologioally at liucknow 
-The results obtained which confirmed the above statoaxent are given below 

Sitapur Road — 

38 Samples 


- Dudl'ha'z niilh 


Fat 3-2"%— 6-8 % 

SNF G-1S4%— S-41% 

PO 1 -31^—3-12111 
POFAI,!.!: 10 Sc I : 100 
+ If. 

IMBR 27 mta-^3 mts. 
**'Acidity 0*12 — 0-17 


’ ^Xiow acidity duo to adu1toratioh«:!(7ith‘'^ator« 


Within 4 miles of tlio road and lo miles away from tho con- 
suming con'jre. 

Samples buought by milk testers from villages* 

Gows Buffaloes 


13-0%— 4-8% ' 
18 -6%— 8-026% 
0-18m— 0-l>m 
1 : 10 — 1 : 100 

46%+30% 
iOO mts.'SOO 
0-11—0-14 
35 samples 


5.1o/^_7.60^ 

8*66%— 9-320% 
_0*12m — -GSin ' • 
1 : 10—1 ! 100 

53%+41% 

120 — 324 mts. . 
.0-12— 10-14. 

40 samplos. 



Sultanpur Road— 
82 samplea 


J4.0 


Dudihas 

l?at 2 *G%— 4 -7% 
SNT? 6 -98%— 7 -84% 
PC 1 -23111—3 -Tin 
PCF ALL 1 in 100+ 
and 1 in 10+ 


Within 4 miles of road and 15 miles away from 
consuming centre samples brouglit by milk 
testers from villages. 


Cotes 

8 -4%-^ -9% 
8-54%— 8-98% 

0 -201 — 0 -Clm 

1 : 10— 1 : 100 


Jiujfaloes 
5 -0%— 7 -6% 

1 -9%— 91 -4% 

0 *3 -lin — 0 • 61m 

1 : 10 — 1 ; 100 


B8%+48% 

MBP. 17—145 mts. 90—210 mts 

•‘ Acidity 0 -12—0 -17 0 -12—0 -13 

33 samples 


47%+32%+. 
100 — ^250 mts. 
0 -12—0 -14 
36 samples 


58 siunples wore examined wbicli wore brouf-ht from a dista»ice of more than 
miles of the road. 


Acidity 0 *14 — 0 -18 
MBRt^ 5 mts. — ^145 mts. 
PC 0 •43m — ^1 -SSm 


PDF ALL 1 : lOH ^1 : 100 


4 


35%+ 

Pat 4 •1%— 6 -85% 

SNP 3 -5%— 8 -91% 

The villages which are about 30 miles from Lucknow produce a good quality of 
milk 47 samples were received. 

Pat . 5 •5%— 8 -4% 

SNP 8 -6%— 9 -7% 

Acidity 0 *12 — 0 -16 (pure milk) 

MBR 1S5— 365 mts. 

PC -850 0—0 -Bern 

POP' 1 : 00+1 :100 

— , « 

30%-|-6%+ 

IProm tTie above it will be observed tliat the keeping quality of milk depends 
upon : — ^ ^ 

, (1) The percentage of adulteration ; the greater the percentage of water the 
lesser is the keeping quality of milk* 

(2) Quality of water used for adulter tion. 

(3) Oleanl^ess and the nature of the utensils used. 

(4) Prevailing hygienic conditions under which milk is 

(i) produced, 

(w) handled, and 

{Hi) transported. - * ^ - 

The present average life of milk in a village is' about 3 hours which is insufficient 
for long fean^ort. The average TninimtiTn life should be 6 hours* 

To remove the defeots it is recommended that joint milking in a sanitary common 
milking shed should be introduced. The animals and the hands of the milkers shfoulc 
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be cleaned for safc-milldng in well scrubbed utensils under the supervision of the 
panohayat of the society. This will prolong the life of miUc. Experiments carried 
showed that the mill; produced under these conditions had a life of over five hours^ • 

7. TFa/er . — Water is by far the most important item not only to the dairy in- 
dustry but also to the villagers. Plenty of clean and fresh water is very essential 

• for the health of animals, cultivation and cleaning utensils apart. Mostly the villages 
have Icacltcha weUs which do not provide enough water for irrigation, drinking and 
washing purposes to the animals and cleaning utensils. The experiments carried 
out in the villages have shown bacteriological counts due to which the contamina- 
tion of miUr comes from the polluted water generally used in cleaning the utensils 
with the pond and tmla water. Once the milk is thus contaminated, the quality of 
milk deteriorates and the loss caused cannot he remedied. 

Whore water is scarce, buffaloes cannot be cleaned and are always seen bes- 
meared with mud. The animal is milked in the same condition, and. the contami- 
nation is passed on to the produced milk lowering its keeping quality. It gives 
heavy sourago at the consuming centre and officers difflcult problems to the chemist 
to overcome. 

The contaminated milk gives rise to various types of diseases among the con- 
sumers.^ The need for a 'puccct, well imder the common milking arrangement is there- 
fore obvious. 

8. Containers , — ^Different types of containers are used in the milk trade at its diff- 
erent stages. Eor milking purposes brass pots called hatloies, earthen pots, and gal- 
vanized buckets are used. For collecting handling and transporting, metal pots 
generally of brass, earthem pots, galvanized iron cans, buckets and second-hand 
kerosene oil and other tins without Hds are generally used. To save splitting grass 
or leaves are put into the containers and they serve the piurpose of lid. The capacity 
of these vessels used for milking and transporting i^s usually 3 seers (6 lbs.) and 20 
seers (40 lbs.) respectively. 

The vessels should be-of metal, free from crevices in between joints (as they aro 
difficult to be cleaned ) lest they should give rise to bacterial contamination. Earth- 
en pots and polluted water should never be used. Lids on the vessels are very es- 
sential at all the stages. 

9. WeighU and Measures for milh jrurposes . — In the villages milk is always sold 
by volume and in'eities by standard weights. Wniolesale prices are generally quoted 

, in seer per rupee. The cubica 1 content? of the measure arc found to vary from 
village to village in the same Tahsils, and District (o District from' 17 ch. to 22 ch. 
Sometimes the dudHiasov milk contractors take undue advantage cf the ignorance 
of the villagers by i^reasing the capacity of the measure in use by producingtheir 
bottom outside. “ The introdu^ion of standard weights and measures is suggested^ • 

10. Trmisportatifyn. — Bcgularly, cheapness and speed are the three essentials for 
tra,naport qf highly perishable bullcy commodity like inilk. In India due to warm 

■ el'mate the tra snport of milk has to be undertaken tudee a day — morning and even-. 
iJig. The mode of transport depends upon the quantity handled and the distance 
of the producing centre to the collecting centre and from collecting ’Centre to the 
consuming centre. 

' Main forms of transport are ; 

(1) Head load, 

(2) Shoulder stings 

(3) BijsyeleB, 
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<4) "Boats, 

(B) Tongas, 

(3^ ^laJiTvays, 

(7^ ILrorry. 

3?or ti^e trnn -iport of milk from l-lic proclucing to the collecting centra tlic bejigics 
.d l>ic ycJ* tmpy Idc omploj^'cd been use tliey carry tlic inaxitnniiT load of ono mcl- 
millc a l-iino in Bliortor period at economical rates. It is bettor to cnconrage 
cle transport in villages ns far as possible due to ita speedy service. 

XiOrrlcs or railways may bo employed for early transport from tlio collecting 
ntre to the coi suming centre over long distance. 

11. JRtirai Finct*nce » — ^People in the villages are poor, tlie reeouxees being quit® 
eagre. Their present mainstay 2.C., agricultmo duo to various circumstances 
ives very little with them to either make any long term investimort or even cariy 
1 their day to day expenses. They are unable -to meet the expeiLses required in 
►n3'k<=ixion with the purchase of improved milch animals, machines, etc., and bear 
Lcir daily expenses of maintenance of animals. The financial position of an aver- 
;e villager, representing one family, can be known from the following figures about 
le maximum and normal credit, asTound in some of the milk societies. 



l^cLtnc of SocxCrty 
s 



^verags JI/.C7. 
per member 

j 4. verage jRT. <7- 
per member 





Ha. 

Ha. 

1 

Saniavaa 


• . 

100 

SO 

2 

^anauga 

• m 


140 

110 

Z 

Akibarpur . . « . 

• • 

* . . 

ICO 

120 

4 

l^undpur 

• • 

- 

145 

105 

5 

Sixptir. . 


. - 

140 

lOO 

O 

l^airyapuir • . - . . 


•• 

ICO 

no 


It will appear from the above that on an average the normal credit of a mefaber 
Loes not exceed'Its. 100 and Iiis maximnm credit is near about He. 150. The ad- 
]^Dces are generally made up to the limit of the normal credit of a member. TJiis 
imit IS hardly aiifS.cicnt to cover the risk involved in the advances, for the purchase 
:^an improved animal costing about Es. 200 to Es. 4Q0, but-if we have to^ carry a 
.eyelopment programme, it is essential that the advances for the purchase of im- 
roved-nninmls must be made, irrespective of the credit limit. The. primary societies 
hoUld be^ given the choice of malring advances to their -members . irrespccl-i ve of 
heir credit limit, but in the in t crest of safety of the money advanced, the societies 
aay be asked to have the animals purchased from the advances pledged to them, 
nd get the animals insured. v - • ^ ' 

“The ligitimate financial needs of the people in this connesrioh-sarc ^ 

tcnjn C7*€dit^z — it ^^ill*be required Tor permanent ‘i«ftpa*ovements, 
-.starting of pasture lands, ainking Of 'wells, acquiring of lahjflLAnd -nr 6viBion of sheds 
- etef-;for coir^ou milTHri g^- r 
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(2) Short term credit . — ^It will bo required for the finance of day-to dey 

requirements c.flr. for tbe purchase of fodder and etc. 

(3) Intermediate credit . — It will bo required for the purchase of cattle chnff-- 
cutters and cane, etc. 

For nos. 1 and 3 Government Taqavi shall be necessary which may be ad- 
vanced interest free through the societies. For item no. 2 the co-operative milk 
.society may itself moke advance to its members and may in its turn obtain short 
term finance from the central union, to which it may be aifiliated. 

12. Education . — ^Thc greatest obstacle to the successful running of any sohemo 
is the illiteracy of the villager, his lack of foresight and subservience to age old cus- 
toms and out of date tindition. The introduction of a new scheme involves a fight 
against all these evils. Lack of education has killed his business initiative and a 
villager is more apt to acquiose in liia fate than to fight out its cause. One has to 
radically change the outlook of the Villager in combating his short -comings. 

In order to achieve this object, it will be necessary to do a great deal of propa- 
ganda with the help of leaflets, magic-lantern show and organiaing group confer- 
ences now and then. His method of maintaining the animals is very dirty and it 
will be necessary to show and teach Him hygienic and healthy methods. He will have 
to be shown common milldng through the magic lanterns. Generally group confer- 
ences of the sooieties shall have to be organized, where everything in details is ex- 
plained to them. 

Fdu cation and demonstrations on the lines of folk schools in Denmark, should 
be organized for educating the producers in the method of clean production, handling 
and breeding of animals in particular. 

13. Marliclmg. — hlaximum production of milk is very intimately connected with 

the price that the cultivator gets for Ms produce in the market. Paradoxical thou^ 
it seem, the consumer in urban arCa pays a higher price for a comparatively ' 

lower quality of millc. The reason is that milk maiketiJig as a whole is in the hands 
of hoards of petty milk dealers who cater door to door supply in driblets after going 
through the same process at the source of production. Tliis inevitably results in 
higher costs sf collection, transport, handling and distribution of milk. To meet \tho 
increased cost they have to take recourse to adulteration which is tlie only handy 
means available for them . This system is disadvantageous both to the producers and 
the consumers. The producers suficr because they do not get a fair deal in, the matter 
of rates', measurements and payment of price. The consumers too suffer because 
J;hey pay a higher pi'icc for the stuff wliich is not genuine although it pas.ses as such. 
rAp.aTt from these evils the system also does not ins]3ire confidence either in the pro- 
ducers or in the consumers, so far as the regularity in daityintake and" deli very and the 
fluctuation in prices are concerned. * . . 

There are obviously two alternatives to improve the present marketing arrange- 
ments in, the interest of the producei’s and consumers alike arid the dairy- industry in' 
general.- Firstly a central authorized marketing organization inayby /estiibUslxed 
a,t the consuming” centre for the distribution of milk \vith a..number.of clepdts efi^a- " 
blislied in the villages for the purchase and collection 'of-inilk. This will -be riothmg ‘ 
•.-short of a capitalist organization with its inherent evils of profit 'motivp'and 'vested 
interests and will 'not in tlie long run prove beneficial -to those 'it is' intended 
to sen’^e. - The only -altornativc' is the co-operative m&hod under whiclr the pro- 
ducers may be organized into tlioiT societies and may further haVna Central Co-opera- 
tiye Organization of their’, own 'inythe -corisumirig centre ridtli .representatives of the 
producers and consumers' xbrlcirig together” fpf.' comiripn* interest, ,to the)r._Tnutual 
advantages. Wt in the United' Pxovii]ceV,haye fojmcd^.su^;jyorgaiiizotjoris, ^ Centra] 
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and Primary, in leoent years, particularly in the Lucknovo- and Allahabad districts 
and have achieved a certain measure of success. They have tried to save the pro- 
ducers from the underhand dealings and mal-practices of the diidihas or milk contrac- 
tors and ensure the consumers a better quality of milk at_a reasonable price* The 
success we have received so far has justified the experiment and offers hopeful pro- 
mise for the future. It may be frankly stated that e^»’en this co-operative machin- 
ery got a serious set-back during the war time when military contractors were let 
loose in the rural areas to purchase milk at any price irreftpective of the quality. The 
cut-throat competition with the military and subsequent with other small and petty 
milk dealers with their vested interests has emphasized the need of establishment of 
a single Central Co-operative Organization at the consuming centre solely authoriz- 
ed to deal with the consumers and a net work of co-operative organizarions in the 
villages for production and collection. 

These organizations will by virtue of their standing and status be able to handle 
large quantities of milk and thus eifect economy at all stages from production to 
distribution, the result of which will bo the lower price to the consumers and higher 
price to the producers and the improvement in milk industry in general. 

Summary of suggestioua, 

GbnsbalXjV in non-breeding tracts a large number of uneconomic animals 
maintained. The weeding of such animals is necessary to reduce the strain on the 
fodder resources, good milkers are to be encouraged, (Para. 1,). . 

. 2. liocal breeds should be improved by crossing them with the pedigree Indian 
(Para. 1.) ‘ • 

3. Pedigree bulls in the villages should be introduced or in the alternative 
artificial insemination may be resorted to. (Para. 1.) 

4. Compulsory castration of the animals at an early age should be introduced 
(Para. 1.) 

5. In order to reduce the cost of production and collection a producer must 
i produce at least 10 lbs- of milk per day. (Para. 1.) 

6. The average agricultural holding per head is below 5 acres. It is too small 
and scattered a holding to maintain a pair of bullocks and milch animals. It is, 
therefore, necessary to devise ways and means to consolidate holdings and increase 
thB productivity of land. (Para. 2). 

7. It in recommended that during the scarcity period the conservation of fodder xJ 
and the introduction of silage in the diet of animals are essential . (Para. 2.) 

8. There is very little knowledge among the villagers xegar^ng the supply of 

green fodder to the milch animal. The cultivation of perennial grasses should be 
encouraged (Para, 2.) ' , 

9. Breeding combined with feeding can only improve the strain of milking in 
the animal and a balanced ration is recommended. (Para. 2.) 

10. Common feeding simultaneously with common milldng under co-operative 
organization is also recommended. (Para. 3.) ' 

11. A small veterinary dispensary for a group of 20 villagers in charge of a stock- * 
man is recommended. (Para. 4.) 

12. In order to have a continiuty of milk supply the maintenaucc of both the 

bnfialoes and cows is essential in the ratio of 1 : 2. (Para. 5.) ' 

• 13. A village must collect 2 maunds of milk per day. (Para. 0.) 

14. Arrangements should He made fer washing the enizrals and cleaning ^of Iho 
hands of the milkers before milking, (^ara. 6.) ' ' 
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' IB. For dlean and abtindant water supply for the produotiou of milk, the 
oonsbruotion of one pueocj well in each village is recommended. (Para. 7.) 

• 16. The use of earthen posts and other cheap vessels maybe discouraged. The 
iutrdouction. of metal vessels without crevices is recommended. (Para, 8.) 

' 17. Lids of the vessels should be used at all stages of handling of milk. (Para- 
s') , . ' . ' . 

18. Standardization of Avcights and measures is suggested. (Para. 9.) 

19. There must bp efficient arrangement for the quick transport of miUc from the 
village. The use of cycles which are the best and cheapest means of conveyance 
should be encouraged. (Para. 10.) 

' 20. It is necessary to economize time in milking, collection and transport and 
control adulteration. (Para. 10.) 

21. Feeds and concentration rations may be purchased jointly in order to re- 
duce the overhead charges. This should be done through a co-operative store in a 
village (Para. 11.) 

22. The introduction of chaff-cutter among the producers to reduce the cost of 
feed is suggested. (Para. 11.). 

23. ilrrangements may be made to advance long term and short term loan to 
members for the piu'ohase of animals and feed at cheap rate of interest. (Para. 11.) 

24r. Insm’ance of cattle is to be introduced. (Para. 11.) 

25. Propaganda for maldng the villagers improvement-minded throng magic 
lantem-i lectures, shows and group conferences, etc., and introduction of foUc schools ‘ 
on the lines of Denmark are recommended. (Para. 12.) 

26. Legislation to proluhit'iailk production within the mimicipal limits is recom- 
mended as the cost of production is high and forces thejn-oducer to adulterate 
(Para. 13.) 

27. For linldng production" of milk with marketing the establishment of a cen- 
tral Co-operative Organization in the consumisg centre is recommended. (Para. 13.) 

28. Formation of a Co-operative Society in each village is recommended for eoo* 
nomib production, handling rat ansport of milk. (Para. 13.) 

APPBKIDIX. Ill (1) 

(fZ) By SoDHi O ambhir Singh, B.S o., (Ag,)., 0;D.D., N.D.I)., P.V.S., (I), Dairy 
• Development Oeeicbr, Pb. . • 

Zamindars in villages keep mildh cattle primarily to produce milk, ghee, etc., to 
meet their home consumption. Of course, in villages near towns and cities gujjars 
(milk produces) keep the milch cattle as their main occupation of livelihood. 
In both cases, the farmers and gujjars (milk producers) in villages do not keep mlik 
records and supply only vague information which is of little .use to 'work out, the 
current .cost of milk produotoin. In order, therefore, to study the ecohormos of milk 
' production in villages one has to refer to the main items of the cost of milk produbtioila - 
The, jmain items are: — 

1. Feed. - 

2. Labour. 

3. Cow cost. 

4. Bull cost. 

‘ ' 5. Buildings. • 

6. Equipment. .. . 

7. Miscellarieousf 



14M 


looking tlie a'bove points into consideration^ it can be deduced tbat milk !& 
produced more economically in Tillages than in cities because : 

( 1 ) The bulky feeds (green and diy fodders) arc gro%vn by the ZntDindars 
in tlieiT own lands and liavo nol to pay freight charges to cart the same from long 
distances. Similarlj-, moat of the concciTlrates (excepting oil cakes) required to be 
fed to dairy aiiiuials arc produced at the farmers* lands. Th\is the foddor^. and con- 
centrates cost much less to milk x>roduccrs_in-villagesihan in cities. Again it is an 
admittodfaoi that theitem of feed a lone represent r :;])out50% (I?ifty percent.), of 
the total cost of milk production. Hence due tu low cost of feed, alone, the milk 
is prod\iccd cheaper in villages. 

(2) The mauual labour required to attend to milch cattle is comi)arativcly 
chca^jer in villages as compared willi cities. Tlie manual labour foims ;.,boul 20 % 
of the total cost of luillc x>roduction and labour being clieiip in villngcs, the cost of 
milk production is reduced. 

(S) In villages the milch animals live in an open airy atmosphere with sufiicient 
lands to roam about for exercise^ So they (milch animals) remain healthy in ^^llagcs 
and produce comparatively more milk for llio same feed and labour. This is another 
important factor wliich reduces the cost of milk production in villages. 

In villages there is not much trouble to have a hull for service of milk cattle 
(in heat) while in big cities sometimes the bull is nol avcilablc for immediate Fcivice 
withtherc.^ult that the dry period of milch animals is prolonged. The longer dry 
period affects the milk i>rodviclion adversely. 

Improve^nent of j\Iar1:etivff iJic Dairy Proditcc. 

It- has been stated above that it is economical to produce milk in vilifies, but it 
cannot be lost sight of that there are certain sorious defects in the production of 
milk in villages. For exomple : — 

{a) No heed is paid to milk clean production. 

( 6 ) The milk is put in shabby utensils (cleanliness of whiclt is very difficult, 
(o) No care is taken for proper handling of milk. 

Hue to unclean production and defective handling, the milk often gets spoiled 
and it is very difficult to say if it is safe for luimnn coustiniption (as it may contain 
pathogenic bacteria). Again the marketing of milk is mostly in the hands of illiterate 
unscrupulous people who purchase milk from villagers at cheap rates and often adul- 
trate it with water (more often with muddy dirty water so that lactometer meter 
reading may not become low) Further transport means are not at all satisfacl 6 r 3 \ 

In order to effect improvements in the marketing of milk, the following sugges- 
tions need immediate consideration. 

Education of Milk Producers^ Dealers and Consiimrys. 

. ‘ (a) The milk producers in the villages should be made aware of the advantages 

of, clean milk production and should be taught the methods for producing'clean milk 
by arranging short lectures and by giving practical demonstrations in the villages: 
To achieve this object. Dairy Assistant Propagandists will havc^ -be appointed by 
ths Government and the Hairy concerns. This is most important as nnless and un^ 

- till clean milk is produced, it is apt to lie spoiled and cause diseases." . 

(&) The Milk Healers (Dairy concerns), wlio arc eugaged in the collection, pro- 
cessing (if any) and. distribution of milk.must beTionei^t people who know the im- 
poitance of cleanliness in milk trade: They 'must be 'tau^t'(if they have not already 
received training in dairying) the principles unaerlying the science of dairying and ita 
trade. ... * ; . 
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(c) Tlie'iiiiilc coiisui)iiiig-];>abIic musfc'be mad'f*. to realizVi' tlie -iidcessity and to 
appreciate tlve value of ryntc millc. It is essential to create "tlie right public opinioh 
infavour of pure 'milk supply audte achieve this object vigorous by mcan.-> 

of lectures and pracl-ical 'demonstrations should be done. •• ' • ' 

. 2. Tlic niilk maikcting Organisation ‘must be improved to ensure a satisfactory 
price to the producers as below : — ^ ' > 

(a) Tbo milk producers in tlie villages should be organised in fonn of clean milk 
producing societies and these sociel-ics should be organised by the village Panchaits 
*pr Cooporntiyo Depai'tmehtoTndcr -tlic ^idaucc and advice of Dairy Section of the 
'V'eteriirary Dei^artmeht*. Tlie dean milk producing societies should aim at pro- 
ducing clean millc and t o sell their milk to Milk Importiiog and Disi libutiiig Companies 
Ltd. The.se ^ Socjotios should have some common place to collCcu^he surplus 
milk h'ir sale. • 

(Z>) The Milk Importing and Distributing Companies Ltd., .should be orga'nisod. 
These private conoern.s will deal with the import of milk from villages and ‘for dis- 
tribution (after proper. proces,sing) of Iho'same in cities to milk retailers' and milk 
concerns. The right of importing processing and distributing tlie milk sl^l be 
vested exclusively inthese'milk importing and distributing organizat ions (For details 
please read Milk Legislation). ' ’ ■ - • ’ 

(e) The present milk retailei'S’(i.c., Halwais and Dairies, bl-c.),' in the cities and 
towns should continue to fnfictiori but they must get license and obtain their 
supplies exclusively from the approved importing and processing .and distributing 
. Companies. - ' 

3.- is essentiarfor the xmre milk supply of tlie cities and iownsand the 

- following require immediate attention. 

(cc) ThcpurclTood Actponalisiiig the sale of adulterated milk and milk products 
should be modified. The standards of the difFerent kinds of milk should be revised 
to suit the Indian coiid'tionss ^ ‘ , 

(b) The Logislatiotx should provide for the right of importing and distributing tho 

milk vested exclusively in'duly., authorized organisations and requiring milk retailers 
to purchase milk from tlie duly authorized marketing organisations. This measure 
is.essentjal to .get rid of unscrupulous people who use all sorts of illicit measures to 
conipete 'vdih right typo milk dealers. ' ' ' • , 

(c) ■ The produefibn of milk within city or town limits should be prohibited; This 
"measure should first' b'c enfotbed for milk being produced for snle rinid inunediately 
the supiJly of pure milk in'the towns 'And cftie.s improve, tlie private individuals who 
produce 'milk for hoine^ cdrisumption should -also bo prohibited to keep milch 

■ cattlc'within Municipal limits;’" If for e'ertain religious sentiments, rt he 'second part of 
legislation' is cohsidorod .unpractical, then conditions regarding hygienic .housing and 

■ proper feeding of iiiilch cattle owned by private individuals for tho production ot 

milk for their home’ consumption must be enforced. ' " 

4,-,' .General. — (a) The millc producer's should he supplied pil cakes/hrarL eto./on 
concession rates (say 25%"^ less ..than ‘market price and 25% cost of the concentrates 

• may be shared 1>y Gove'fiuhent of India and Punjab Government 50 : 60 in Grow More 
hood Scheme exactly on ilic same basis as hertilisers arc 'being- supplied +o the 
‘zamindars. This 'vill iiiiprovc the feeding' of milch cattile and -thus increase -milk 

• producT-ion and the vjUager wiU bo ahle^-to produce more economically. , 

(&)'DairyTrucksmayheSimilaTly given at half cost piico to tho apjiroved- milk 
marketing organisations, "Tlie half price’ In'ay be . shared -by Government of India 
and'Puniab, This will improve the milk tra’iisportatioh. ' * " 

M3I0AU " ■ ' • - 
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(c> The arrangements should be made for the manufacture of- cheap countiy 
dairy utensils and milk cans which could bo cleaned and sterilised easily. This 
point requires special consideration, since the villagers are not willing to purchase 
postly dairy utensils ; and the utensils which they use at present for the purpose 
cannot be cleaned easily. The firms that undertake the manufacture of cheap dairy 
utensils of approved type (the Dairy Section could approve 'the same) should he 
subsidized. 


In order to see tho proper working of the scheme for tho supply of pare milk in the 
cities> Milk Boards should bo set up in each ]hIunioipality or Corporation. Those iVHlk Boards 'vnll 
act as Advisory medium to the publio (milk producers and dealers and consumeiB) and to tho 
Government frpm time to time. The constitution of these boards will bo as under 

1. Three members from Village Producers. 

2. Two .members from Dairy Parms. -* * 

3. Two members from approved milk importing processing and distributing Companies. 

4. Two members from Milk Hotailors. 

6. Pive from amongst milk consuming publio. 

6. One from Dairy Section of Veterinary D^artment. 

7. One from Health Department (who act as President}. 

. Three from Municipal CommisiaoncrB (One out of those will act as Secretary). 

Total 19. * 


(e) By N. B. Joshi, 


APPEKDI± m (1) 

B.A,, I.D.D., Datoy Devebopmewt 
Peovinces and \ Bebab. 


Officer, Centbai- 


Tbe subject on which I have to initiate discussion is that phase of animal hus- 
bandry in which one has to mostly grope in the dark, foi due to dearth of suflScient pub- 
lished information based on fact sand observations one has to draw mostly upon his 
persona 1 impressions only. The exploratory work done on this phase of dg-iry in dustry 
on which the entire theme of animal hudhandry development in a large part of the 
country rest is socursorily surveyed and the actual jjublished work bo comparatively 
meagre that it is beyond one to preface his opening remarks with a detailed prices 
of the available knowledge on the subject as is customary in such discussions. What- 
ever, therefore, is brought out in my preliminary gpening remarks is a collection of 
scattered personal experiences in this field of work during the course of my pre- 
fessional activities. I do not offer any apologies for the scaniy material that lam 
placing before you for the plain reason that I myself have very little to fall back upon. 

2, The first half of the_subject which we are dealing is far more diffcult of critical 
* analysis not only bn account of paucity of data but mainly due to the fact that so 
much of economics of village milk production is “beyond economics**. By this 
I mean that common yardstick with which we usually measure the economics of a 
- commodity fail in assessing the real economics of iriilTr production, in our villages/ 
Prodtiction costs which enter po largely in and influence supply and demand of a 
commodity and partly determine the market price are rarely ta ken ini o consid^^ratioh 
. in producing mUk in rural areas beyond -juburban areas. Even a superficial study 
will reveal that it is the subsistence cost of the milk producers that largely enters 
milk production costs than the cost of production of milk itself. 

3. My observarions here are limited to conditions prevailing in the Central 
Vinces and Berar and may apply to conditions in certain parts of the eastern 
United Proyinces as well. In the Central Provinces and Berar over 96 per cent, of the 
cows ana about 90 per cent, of the buffaloes are in rural areas beyond the influence 

proportion ofcjiwsto buffaloes being 4:1. Here 
people who retain tain cattle and the economy tvith 
whioh tw BMiMintemod dates matlose class®; EiisUy, tliere arc ^orf&s 
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akitt to Ahirs of tho United Provincea, who primaiily depend on cattle for their 
maintenance and are in majority of cases not connected with crltivation. The 
second class of people are the cultivators, who maintain a feV animals besides 
bullocks. The third class coniprises of big landlords or malguzara who maintain 
sufficiently large number of cows and a few buffaloes. All the above clas.:cs have 
slightly differing husbandry though the net result in the economy of milk production 
is\ not a great deal different. Qaolies as a rule maintain herds of cows, and/or bufifoloes, 
numbering 5 to 50 and at times even larger than this'. In majority oi cases they have 
no land for cultivation and as such have to depend mainly on grazing lands. They 
move away from their hoines wherever adequate water and a little browsing for their 
cattle is available. ' The only cash expenditure they have to incur over their animals 
is in the shape of grazing fees to be paid to malguzars or to Government Forest 
• Department. Besides this expenditure which does not amount to more than 4 or 5 
rupees per annum, per animal, they spend about a rupee or two in purchasing salt 
for the lanimals. Concentrates are rarely fed. Lactation period of theiranimals 
is inordinately short, rarely exceeding six months, hlilk is converted into butter 
or ghee and sold in the nearby market. Ttossi is cither consumed by the family 
or fed to animals. In certain tracts Ittssi is also bartered for grains and thus part 
bf the year gaolics families obtain part of their food through this aomce. ’ On the 
basis of ghee it is estimated that average production per buffiilo is about 30 to 40 
lb. per annum while it is approximately 6 to 7 lb. per cow which at present rates of 
ghee brings in a cash income of about Bs. 40 per.buffa.lo and Bs. 7 to 10 per cow. 

' As far as the cultivators are concerned husbandry differs with them in as much 
•as the cattle 'do not migrate far from their homes. Cattle eke out their existence 
on the nearby Government as well as malguzari forest areas and also on roadside 

* and field bandJiies. Further, these cattle are given partial stall-feeding but there is 
a gradation in this. Kadhi and straws, the bye-products of farming are utilized 
in order to preference for bullocks and buffaloes and then for other animals including 
young stock and cows. Part of the fodder may he sold for cash returns. In cotton 
tract some better class of farmers reserve a part of tlieir fodder for feeding to other 
(people^s herds which are made to stay in their fields and thus manure the land, Cul- 
. tivators as a rule feed some concentrate* to their bulloclcs and buffaloes but rarely 
.•to cows or young-atook. They maintain milch animals because it gives them a 
'' chance to utilise the bye-produots of farming operations and at tho same time it 

makes available some currency at regular intervals for incidental and necessary 
purchase. This dribble- of currency has a much higher real value to him than its 
face value. The third class of ‘ cattle husbandmen are landlords 'or malguzars. 
.They maintain sufficiently large herds of cows and a few buffaloes. Cows'are main- 

* ^ai •’ ed mainly for manure and also for production of bull calves to replace tbeir draft 
bullocks. Majority of these cows are rarely milked. . Only buffaloes are looked upon 
as' a source of milk and ghee for family use. Surplus is sold.' ’ Almost all the 
animals, except bullocks and buffaloes, are dependent solely on gra zing lands, cither 
owned by t.Tirtm or Government forests. Bullocks and buffaloes arc partiaUy stall- . 
fed and given small quantities of concentrates. T have already indicated above' the 

’ income that accrues from cows and buffaloes from their millc. hlanure income is 
'unassessable. Cows "though producing small quantities of milkandthua yielding less 
incomes to their owners compensate this by incomes^from bull calves. According 
to .the latest census dgufes for tbe Centiral Provinces (ind Berar, the net gain to tho 
bullock power frojn 100 cows i.s about 16 per. twipum. At the present m-arkef .'•ate 
for bulloc]^S f^hich ig JEls,-76 to 1*00 it would TPe/?]! W. incoine qf Ks, 1 ^20.0' to 3 ,6{)^ 
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4. It will be t*cen from tbc above Umt tbougli yefiirna from mileh arc 

rxliemcly loxv. tbe »^xpenv 0 ii ooloriMg tlii^ pir.^bu* are ]o.%or rflill. Ailliisrock 
boMoin reopoiny any improvement a\ig"er<e<l <V' ijof yield C'om]»en.:atory rct'wiis. 
The I'Chtill. of tlii^ i*i uv'lJ known, I\>oTer rei !u n.s arul 311 ];r;nier cri lie bn 5 Id a vicious 
circle. Sl/n’Ung ^vitJi tlic premif’c that a mi lei i c'limal ij; r.n of ] roductiou of a 

nunketcble eommcKlity and lio^ec In be f‘eoi;onnc <le( i nol i < eio to work in our 
rural ecoiM^my ul! lOtlncf ioti iinprovcnionf . imi. t ;Mn> s»t (rf j.roduc* 

tion xvhile the improve mellt^ t^ugge^’icd do not inimcnictely ;«cldeve (his. The 
reason may luive to )*e sopgbt iii aJ^otber /liir? I The tattle mi Jrdianreknit 
largely in the xninl falwic and lliey lis»ve be tr. atvd Once wo rceognise 

that mileli iinimah eii" part of t-lie i50ciety,;#nd .sa 'aiclijicvc to be regeiicnitcd, 

ituprovemeni jcin‘ni»*e largely become Stale obligati<m. 

W(* in:iy arriv** el tbe spino, conelnv-ien frobi a nor her line of rcn.'-caiii g :>s well. 
All individual oiirot influenro the forces' exleii’a ft o hih twi* buoincos includieg the 
price of pK.difc’t. as ’,\cH an f]#c pri'o.*^ of pwa'liat.s cattle feedp, etc.. 

. wImcIi are jm ers^ad'a! to liiin. Ho, thf*»efo 7 c, i»\; jirodi’ctivi' te^oiircoa in 

ii waj' that be rcceivc.s tlic liigliest pow^iblo rctiini.s for lub bubsistence and that 
oiliis family and cattle. Cai.tle Jmprovonienl pilin'?, such ns better-feeding, breeding 
with better bulls, etc., though designed to bring in aclclitionnl incouic tli rough larger 
ouljmfc of product from cattle, demand larger cash expenses. Baloiicing this increase 
in cash expenses against additional income tlio fariiicr incy find (and tins to a very 
limited extent is borne out by nctiinl observutioiiSH in oiu*:. limited developmental 
project c.t •Tlinllar) that lie cannot increase his rcluinsovcr expenses bv increasing his 
output, llic perpetual stress for inci'casiiig tlic incunie, tlierefore, mav dictate an 
ad]ustineiJt wliich.^as a short range policy, may be in the interest of family and 
business survival but may be quite contrary to the larger group interest. State 
intervention is thus necessary* to deal adequately with such ‘a situation and to assist 
the indn^dual in tb(‘ interest of the group as the State is liettcr able to .strike a 
balance in favour of lulu income than the individual himself. If wc accept this 
principle of State taking ovei this responsibility in .the interest Of the society, the pace 
of improvement schemes, can be definitely accelerated, keeping in view the li mi- 
ctions of State itself. Supply and maintenance of a jijnoved bulls, f^nlisidized main- 
tenance of selected graded stock, rehabilitation of our forest and gi-ass lands with 
a '^ew to supply optimum feeding facilities, fodder growing and conservation, for- 
mation of co-operative organisations with a view to supply the necessities of farmers 
production of quality dairy produce and its ‘marketing, cffcctivo disease^ 
con *o irough adequate staff, have all to be achieved with an eye on tlic future 
^ i^rnediate returns which at present is the sole objective of our econo- 
ca j lar. -pressed farmer. Here then comes the iioccssitj*, in a phenomenally 
loor rum economy, for the State to step in for assistance with- all its possible re- 
•^ources. n oHier words, the State itself lias to invest adequately where the fanner 
1 ^ means cannot afford the initiative himself witJi a 'vnew to -build up 

c u ure amier who in a short space of time wdll himself be able to boar the burden 
pjo^essive improvement. 


lutter p^t of the problem refers to the marketing of dairy produce in a 
s wou enable the producers to secure the niaximuni returns. Hero again I 
restrict myelf to .the field I am conversant* with- The Cenlocal Provinces and Berar 
V ® exporting province for ghcc. Wc have mostly 

; -i . erms of satisfying our own markets. Figijrc?. collected from tenninal 
Pi-ovmco and.rmal areas-.sho^v that. the ’piicc spread' between* the 
rrri consumcr’s price is not substanliab Producers actually get 

anyw lere frow / 80 per cent, of the consumor’s priro;*; Seemingly, this docs not 
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reflect a large amount of middleman’s profit ap the operation costs for transportation, 
packaging, retailing, etc., m6.y amount to 12 to 16 per cent. But tkereal profits 
of the middlemen lie elsewhere. It is true that dislike of middlemen is as old as 
history. This eternal tendency to distrust the agencies of distribution and to suspect 
them of profiteering is the psychological basis upon which our producers, co-operative 
organisations are being built. Thougli a seemingly the middlemen’s profits look 
moderate it docs not mean that middclcmen are really ^ving a square deal to the 
producers. '-If they ^s'ore just handing over the real goods to the consumers, the 
objection against them would not be so strong but it is common Imowledge that they 
do not do so. Besides the middleman is shrewed enough not to load Ins profits on 
one commodity alone. The resiilt is that though the villager is fleeced in a variety of 
ways he seldom realises the cumulative effect of the operation. Co-operative societies 
who have constitutional hmitations are at times tmable to counteract this multi- 
pronged attack of the middleman. Thus, though the co-operative marketing is to be 
encouraged, mere substitution of the middlemen by these organisations will not go 
a long way in increasing the ;L’eturas to the primary producers unless the hands of the 
co-operatives are strengthened through a flexibility of constitution and State backing. 
Along with co-operative effort the following plan Of action should accelerate the pro- 
gress of the development work leading thereby to enhanced retuims to primary 
producers : — 

(а) Grading and standardization of p^’odutAs, — A. large scale movement in this 
direction is essential. Probably in the initial stages State would be required to 
assume entire responsibility till the volume handled justifies its fegitimate charge 
on the product. Civic organisations in the past have miserably failed intliis direction, 
and the only hope lies in State control. A word regarding imitation dairy products 
will not be out of place. It i&of vital interest to the dairy industry as well as the con- 
suming public that adequate legislation should be enacted for controlling the pro- 
duction and distribution of imitation dairy products. The question of levying an 
excise tax on ghee and other dairy product substitutes which complete with dairy 
products needs examination. 

(б) Reorganization of tenmnal markets. — Regulation regarding retailing of dairy 
products rmder stipidated conditions along mth price control should be very helpful. 

Notification of areas of production and purchase and even monopolistic mar- 
• keting may be necessary. Public regulations as j>rovidcd for public utilities will 
ensure increased efficiency and reduced distribution costs, 

(c) Transportation facilities and redticLion in freight rates. — ^Efficient and quick 
transport for movement of dairy products is of supreme impor.auce. State con- 
trolled motor and rail trani^ort will materially assist in achieving tliis objective. 
Not only has the farmer to bear the cost of transport of his final produce, viz., 
butter, ghee, etc., &6m rural to urban areas but also of the feeds which enter into his 
cost of production. At present these have to be transported from urban to rural 
areas as buJlc of the concentrates for cattle, which are the byeproducts of milling 
and oil industries are largely, produced in "^the urban areas. Ruralisation. of 
these industries on co-opirative bisis in the intcre t of national economy appears 
essential. Extension of road and railway facilities and even subsidisation o£ transport 
of fodder appears necessary in many parts o the country for a co-ordinated cattle 
improvement drive. 

(d) Effective check on specmlaiion, — ^Eoth dair products as well as cattle feeds 
such as cotton seed, oil-cakes, chmxi, straws, ^ass and icadhi are constantly facing 
the onslaught of speculation. This ultimately leads to uncertainty regarding cost 
pf production and inflation in the piices. Regulatory State control is essential in 
or^cj’ tp cpsiu'e fidcqiiate protection bofJi to primaiy produces ac well as consume^. 

I f 
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(c) Rural credit . — ^BotK diorfc term as well as long term reliabilitation loans on 
oasy terms will' "be necessary. It is possible that a certain percentage of these loans 
may bo irredeemable in the initial stages but unless the state handles this problem 
whole hog and adopts a bold policy in which risk is inevitable, it is futile to Gxpoot 
rehabilitation of our present disrupted and disjointed rural economy. 

6. In the above brief and sketchy presentation of the subject I have endeavoured 
to bring out some essential problems of our existing rural .dairy economy. ,Tho 
subject is so vast and beset with so many complexities that it is beyond the scope of 
a paper like this to deal exhaustively with all its bearings. This attempt is just, 
therefore, intended to formulate a basis for a fruitful discussion which, I feel certain, 
will be enriched by experience of workers all over the country and ultimately lead to 
the chalking out of further specific lines of action. 

APPENDIX in (1) 

(/) By Dk- J. K. Makhi jakt. Livestock Officer in Sikd, Mat4R. 

Two asp ects of the subject are required to be discussed in. the present note, viz.^ 
. the economics of village milk production in India and the marketing and disposal of 
' milk and milk products. 

Production of milk in Indian villages suffers feom numerous handicaps. Cow 
keeping in villages is taken generally as a side line to the main agricultural occupation 
of the cultivator. This subsidiary occupation provides him with his scanty needs of 
liquid milk and the lassi (butter milk) and whatever the reserve, he converts into 
butter and ghee, which (the latter) is stored and sold to the village Rama who pays 
the cultivator a very nominal rate. Due to poor or no retxirn from milk produced 
in villages, the cultivator or individual maldar (cattle owner) takes no interest to feed 
his animals. He does not look upon it a s a business proposition . Tlie grillage m a Ida r 
not like to undergo any out-of-pocket expense to feed his cows or bullocks', 
farm-refuse is perhaps all the feed that the cultivator may provide to his cattle 
•■plimonted by sparing grain feed or oil cake, if at all. This has led to general, 
^jjl&lnutriti on of young and growing stock as also of adult performing animals, re- 
sulting in gradual deterioration of all the stocks — ^thus making them uneconomical 
producers of milk. Kight (1940) reported the yield of village cattle averaging to. 
about 600 lbs. per year which is ad^ttedly a very low milk yield for a cow. An 
increase in milk yield will lower the cost of milk production by spreading maintenance 
costs and costs of depreciation and labour over a large out put of milk. 

A lot has been said and discussed about the economic position of the Adllage 
maldar. The machinery where the milk is produced and disposed of as also the 
costs of production, transportation, if marketing agencies and the. selling rates to 
the consumer do vary from tract to tract but the position, in main, is just about the^ 
same throughout the country. Certain surveys have been carried out in various ’ 
parts Avith the view to studying the position of milk production and consumption 
notably the Triage enquiry carried put in 1939 by the I. C. A. H. in seven breeding, 
tracts in Indio. lU^^ore careful and authenticated surveys are now pro]^sed under 
the new Dairy Development schemes proposed for various provinces. The writer, 

, feels that^no useful purpose will be served by giving results of some of these surveys 
already carried out as no effective measure towards, solution can be suggested in 
consequence, until the basic economic straefure of 'the village maldar- is altered. 
And this is possible only when thS average production of milk per cow is substantially 
raised- That, in iny opinion, wilfmove the village maldars and will give him the 
required impetus ijo take intemst in the milk trade. There is no doubt that the 
present n^chinerybfthe disposal of inilkin marketing centres would needs thorough. ^ 
overhauling, eliminating or reducing, as far as possible, the profits pf the middle? 
plan* ' But this is of subsidiary and suhsequept con8idemtion« 
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To raise tlie average imljc production of tlie village cow too essentials are required 
viz : — 

1. Progressive policj' of selective breeding followed by rigid castration of vil- 
lage scrub bulls. 

2. Provision of sufficient food for village cattle in different seasons of the year* 

liTo economic progranunc to improve the milk production in villages can work 

until success is aebieved in these two directions, Worjk relating to these forms a 
part of cattle improvement schemes functioning in various provinces. But the 
results df these schemes have not yet borne fruit. It appears that a much larger 
measure of estate help is necessary to solve some of basic problems affecting the 
economics of milk trade in villages. I may now directly proceed to bring forward 
the following outstanding points for consideration : — 

■ 1, Rigid castraticn of scrub, bulls to be made compulsory by Government. 

2. Large Government breeding farms to be installed with the view first to 
produce {by suitable breeding methods) superior bulls before launching on an earten- 
sive programme of bull distribution in the villages. 

3. Every Provincial Government to see that there is suffieient acreage under 
fodder crops, pastures, oil seeds and pulse crops, so as to provide enough of roughage 
and concentrate feeding to cattle. In some provinces like Sind (for instance) 
where there is little or no rain, this is possible only by legislation requiring every land- 
holder to cultivate a certain percentage (say 3-6 per cent.) of his cultivable area 
under fodder crops, as distinct from cash crops. Forests need also to be tapped for 
increasing fodder and grazing. The position in Sind is that in year 1944-45 there 
were about 245,624 acres of land under fodder as against the total livestock popula- 
tion of 2,123,974 in that year. Detailed calculations show that this hardly provides 
50 per cent, of the fodder requirement of cattle in Sind. It is clear therefore that the 
majority of cattle in the province do not get enough roughage to eat and to have 
their fill. The position of supply of concentrate feeds is by no moans better. That 
this situation, to a less or more eadent, is true of other provinces also, there is no doubt. 
We are at present facing rather difficult times. Competing factors seem to creep 
in when organising human and animal feed supplies. In the keenness of this com- 
petition we seem to forget that most animal feeds are converters to better and superior 
human feeds. 

These are all tough problems but they are the key problems which have to bo 
dealt with determinedly by the estate if the production of the ■N'illagc. milk in India 
is to be brought on sound economic basis. 

Dealing with the question of improvement of marketing of dairy the 

only daitj"- produce that the village maldar can put to the market Tinder the present 
conditions is ghee or clarified butter. The way to ensure satisfacto.-y price to the 
producer is by co-operation Dairying. Estate has to helx» a great deal in initiating 
^.such a co-operative organisation. In order that the x^roducor gets a fair return for 
his milk and the consumer gets a good quality product at reasonable x-rice, milk pro- 
duction in rural areas and its disposal in various centres both as Iiqu.d milk and as 
ghee should advisably be controlled by Government agencies with the holx) of co- 
operative societies consisting of representatives of producers and consumers. 

Government should have licensed milk and ghee depots located at suitahlc centres 
through which alone sale should be effected. Government shorrld also establish 
with the help of co-operative societies an organisation whereby, "coll action of milk 
and ghee is made and brought to assemhKijg centres. Loans wou.d have to be 
• advanced by Government to the producers., Government subsidy will be necessary 
in the -beginning to meet witb the unpurified dairy trade. 
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Such an organisation, when set uj> oii soiincl H/tes/ wiJl hill the much abused 
trade and with it will elimiiiaic the unsci-upulous middleman, thereby ensuring 
maximum return to the produccr. 

APPENDIX TII (1) 

(ff) By 3>r. Lf. C. SiKKA Assistant BiRKCTon or Aoninui-TURE 

(Tjiv>:rstock) J>nxc;At- 

1. Economics of Village Milk production annual milk production of India 

has been estimated to approximate G2 million innuhds. This gives a daily consump- 
tion of 6 “6 ounces per head on average- It is now agreed that this is much below the 
desired rate of consumption, and that the existing production must bo increased 
at least three times to meet the optimum milk requirements of the nation. 

2. Nearly 57- million maimds of milk, or approximately 92 per cent, of our 
existing supply, is derived from rural areas. This total quantity, although very 
large is produced by thousands of small units of ‘a few cows nud/orhulTaloos each. 
Outside the few specialised dairying tracts we have little organised milk production. 
A cultivator may keep a buffalo for his domestic milk and ghee snpx>ly ; but, more 
commonly, he keeps a cow or tu^o to raise the jdough Imllocks he needs. Of course, 
these cows yield him some milk as well. Milk' production, under such cOuditious, 
is incidental to crop production,^ the maintenance of cows occupying a position 
secondary to the upkeep of brillocksl* Naturally tliis leads t6 only small Scale 

- production of millc, the production per unit seldom exceeding a few seers. 

3. The rcihaining five million maimds of milk, or about S per cent, of the total 
supply, arc produced by professional milkmen, in urban areas for local consumption. 
It is universally reco^ised ,that this milk is produced under the most unnatural 
conditions, and its production under such a system should give place to its supply 
rom rural areas. The bulk of the rural milk is sold away in the form of milk pro- 
lucts at present. The diversion ^ of a part of such milk for consumption in liquid 
brm elsewhere should thus cause no hardship. Rather, it should react to the ad- 
vantage of the rural producer, who vn\l thereby get a higher return for his produce. 

4.. The question naturally arises : Although milk is surplus in the rural areas, 
why is it that a major i>art (60 per cent.) of the urban THquirements are prodiiced 
within the urban areasxthemselves 1 Slilk is n bulky and perishable commodity. 
Its collection from many small scale rural producers, and its transport to urban 
centres of consumption, is not easy. But is that the only or even the most important 
rea^n for the present conditions ? Can the villager, under his present system of 
milk production, produce millc cheaper than theprofessional urban milk, xjroduccr ? 
Unfortunately, the economics of inilk x^roduction lias been studied but little. ' Very 
few results concerning inilk costs arc, therefore, available- In what follows, the 
author has tried to examine the question on the basis of the published data which 
he Icnows of. ' . ' 

5. The Department of Agriculture, Punjab, has been carrying out studies into 
the family budgets of selected tenant cultivators '^and peasant proprietors of that 
Province since 1932-33. The cost of production of milk in. case of the milch animals 
kept by these cultivators has also been determined as a part of these studies. The 

- results thereof for the years 1932-33 to 1938-39 have been published by the Board 
of Economic Enquiry, Punjabi*** The relevant results I'cgardiiig the cost of- pro- 
duction of milk are reproduced from these x^ublications in the Table below. The 
cost has also been .studied in case of (1) certain professional milkmen (Gtijars) of 
Dyallpurf, (2) the Punjab Agricultural College, Dairy Pann, Dyallpurtj Rt^d (3) certain 

* Ecatd'f f Ec< Ticn^ic Kfiqviry, Pi njnb, rrblicnii< n K'ob. 40, 44, BO, 62, 07 ,72. 

t Board of Bccnomic Enquiry, Punjab, Publication 05, 
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■MiKtary* Dairy Farms, of Punjab if. Tbe resulbs of tbese studies are also presented 
below for comparison with tbe date for tbe rural milk : — . 
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6. It will be observed that the cost of production of milk va'iies with (1) the 
year of study, (2) the milk yield per animal; and (3) the system of milk production. 
The studies concerning the urban, rural and dairy farm produced milk relate to 
different periods, although the years 1932-36 are common to them all. Since the 
price of feed, wages of labour and other items of cost varied more or less £rom year 
to year during the period covered by the various studies, a comparison of the costs 
under the different systems is valid on the basis of the costs for the latter period only, 
provided, of course, these costs are otherwise comparable. 'Unfortunately, however, 
this important proviso is not satisfied by the costs of the rural and the Military !Farm 
milk. This is because, firstly, both these sets of cost are incomplete : ' The former 
lack the costs on account of labotir and housing from the debit side and the cost of 
manure from the credit side ; while the latter are even more incomplete since these 
include only the cost of feed, the cost of labour exclusive of supervision, and the cost 
on account of depreciation of livestock. Secondly, in the case of rural milk, although 
separate costs for . cows’ and buffaloe's milk have been given, the method followed 
in determining these costs is not strictly accurate. . Sach cultivator fed roughages 
to his cattle consisting of buffalos, cows, bullocks and young stock from a common 
lot. Separate records of consumption by individual animals were not maintained. 
The share of each animal was determined by dividing the total cost by the number, 
of adult animals, the consumption per cow being taken, equal to that by a buffalo, 
which is wrong. This must have had the effect of lowering the cost in case of buffalo’s 
milk at the expense of the cost of cow’s millr. 

3?or want of requisite data, it is not possible to allow precisely for the first 
omission mentioned aboy^. But for the rural milk that may be done approximately 
on the basis of Gujar’s millc, where the cost of labour plus the cost of housing minus 
the c-ost of manure constituted nearly 20 per cent, of the total cost of production of 
milk. As for the second point, the position is even more difficult. It is felt, however,' 
that since the existing separate results have no real basis, it will be better to lump 
the two sets of data for cows and buffaloes and thus calculate the cost of mixed milk. 
That has been done, and the costs "for the 3 * years 1932*36 thus obtained Lave been, 
shown in the foregoing table. 

7. The costs of mixed milk, when increased by 20 per cent, come to Us. 2 “90, 
Rs. 3 -16 and Rs. 3 -22 per maund for the years 1932-33, 1933-34 and 1934-35, res- 
pectively, as against Rs. 3 12, Rs. 3-19 and Rs. 2 -59, respectively, in case of the cow’s 
milk produced by Gujars and Rs. 5 • 00, Rs. 3 -88 and Rs. 3 “56, respectively, for the cow’s 
milk produced at the College Dairy, LyaUpur. The cost of the dairy milk is, no doubt 
the highest in each case, although it considerably decreased as the milk yield improved 
during the period. An important reason for this comparatively higher cost is the 
higher cost of buildings and equipment in this case, which, of course, made the pro- 
duction of a better-cleaner, millc possible. But it will be seen that the cost of Gujar’s 
milk approximately equalled the cost of rural milk during 1933-34, it was slightly 
higher than that in 1932-33, and was considerably lower during 1934-35. Of course,, 
the Gnjars produced milk at the place of its consumption. But this was not so in 
case of the cultivators. When the cost of transport of irufal milk to an urban' con- 
somihg centre is also taken into account, the difference in favour of the Gujars 
becomes all the more striking. 

8. No doubt the foregoing results are based on too limited a data to be gene- 
ralised from. ' But tibey are very interesting in as much as they tend to show how the 
urban professional milkman in spite of his obvious handicaps, managed to produce 
mflknoaTly as cheap, if Txot*cLeaper, as the rural producer. In view of these results 
the need for detailed studies into the cost of production of milk under different 
systems and conditions is too obvious to need emphasis.. The production of moro 



lililk is no doubt a national requirement. But it is important to remember tbat tbe 
production of the extra quantity required can not be fostered by the promise of 
higher prices, as oven the present price of milk is admitedly too high for the poorer 
section of the comnmnity. If increased consumption of milk by the present non-consum- 
ing section is the aim, the increased quantity required mu.«t be produced (and sold) 
at a lower rate(s) than at present. But how that may be achieved can best be shown 
by large scale studies, under different conditions into the economics of milk production. 

9. Improving the marJeefing of dairy produce . — As jneviously stated, there are two 
types of producers in the Indian dairy trade : the urban and the rural. Since milk 
production in urban areas is an unhealthy practice, which must be given up, only the 
jmprovement of marketing of rural dairy produce need to be considered. 

10. The present system of marketing of rural dairy produce leaves I'nuch to bo 
desired. Under this system, the village producer is more or less completely at the 
mercy of middlemen. Consequently, he is much exploited in every possible way, 
Hoithor his produce is always sold in the best market, nor he gets a fair share of the 
value of that produce. He finds, therefore, milk production not very remimera> 

' tive, and neglects it. This is lea^ng to a gradual degeneration of his milch animals 
maldng the work of cattle improvement an uphiU task. The improvement of mar- 
keting of milk is, thus, an essential pe-requisite to the work of improving village dairy 
cattle. 

11. The ideal method of marketing of village dairy produce will be through a 
producers’ co-operative organisation running its own co-operative dairy factories in 
villages and depots in urban areas. The producers can then be sure to get full value for 
their produce. The ‘success of such a scheme must, however, rest upon (1) the pre- 

. senceof true co-operative spirit amongst, the constituent members of the organisation, 
and (2) the existence of effective control on the qualify of milk and milk products 
affording due protection to the honest producer from the dishonest dealer. Unfor- 
tunately, co-operative enterprises have failed to flomish in this country in the past. 
This has been because of the want of both the pre-requisites mentioned above. How- 
ever, the lack of success in the past shordd not deter us from making further trials in- 
that direction under more favourable conditions in future. ; 

12. Pending the development of co-operative organisations for the marketing of 
rural dairy produce, .the prevailing chaotic condition should be rationalised by enforcing 
a system under which there is (1) the complete control of production, collection,''pro- 
cessing, manufacture and distribution of milk and milk products in order to control 
tbeir quality, milk production in urban areas being banned, (2) the sale of milk and 
milk products of .standard qualities, and (3) the statutory control of prices of milk and 
various milk products for producers and consumers. 

In order to enforce the foregoing system, a milk Council representative of all 
. sections — ^production, processing, distribution, manufacture and consumption — of 
the industry, and the nominees of the Government (Public Health and Agriculture 
Departments) should be set up in each province. On account- of the vnstqess of each 
province, the Coimcil will have to restrict its activities in the beginning to a -small 
selected, area and gradually extend these to other parts*bf the province. . - The’ Cotmcil 
should be invested with statutorj' authority over all sections of the industry in areas 
which are brought' under its control at the outset or from time to time later ou'. No 
one should be allowed to carry out milk business — production, collection, processing, 
manufacture or distributing — ^in such schedule areas without a license from the Coun- 
cil, which will maintain registers- of licensees of' different categories. The Council 
should have a Producers’ and a Distributors’ (including Manufacturers’) Sub-Commit- 
•cee to look after the production and distribution sides of thd industry, respectively. It 



should curxy out its functions through the agencies of these, Sub-Committees. • The 
Counch should allocate quantities for the liquid milk market and for the manufacture 
of different millr products, and should fix prices of milk and milk products of different 
grad^. It should zone ^stributors both with respect to their purchases and sales. 
It should havc-power to impose fines on licensees for breaches of any of t\e conditions 
to which they may be subject, and, whero necessary, to revoke licenses. The 
Council, through its Producers' and Distributors' Sub-Committees, should also foster 
production ofmoro and better milk by cultivators, and arrange the proper disposal of 
existing and prospective supplies. There appears to be considerable scope for improve- 
ment in theser directions by licensing both the producers and distributors, and by 
axxangmg •supply of facile credit, cattle feed, breeding bulls and milch animals to 
producers, -and processing machinery and equipment and suitable transport service' 
to the distributors. The distribution of milk should be in the hands of few ros- 
ponsible agencies, which should be licensed and zoned. Such agencies should es- 
tablish depots and sub-depots in tfie area of their operation and he responsible for the 
quality of producse ofPered for sale and the condition of premises- A large-scale 
producer should also be permited to distribute millc at the scheduled rate, and should 
be zoned for this purpose. .Hawking of loose milk should be forbidden, deliveries to 
consumers, when made, being restricted to milk in bottles or in cans by the licensed 
agencies. It shotild'be an important duty of the Council to conxtol the manufacture of 
milk-products. The aim should be to j^^ose of milk in such a manner as will give 
wia-xiTYiiim return to the. producers and prevent waste. 


> 


. The control of quality of milk and milk products should be'the duty of the pro- 
vincial dairy development staff. This staff should inspect and license premises for 
milk production and factories for processing and manufactures, tkke and test samples 
of milk and milk products and 'should serve as the extension service of the dairy in- 
dustry. The Public Health Department should still continue to administer the 
Pure Pood* Act, under' which adulteration of milk and milk products is punishable by^ 
a Court of Law. . The extra agency now recommended is considered necessary in 
order to exercise a more thorough and immediate check on quality. The control of 
quality imdra the existing system is dilatory, and therefore, ineffective. The 

proposed dairy staff should he able to take prompt action by cancelling the license of 
an undesirable person. 


13. RecommendcUions , — . ’ ' 

(^) The cost of production of milk should be studied under different, condi- 
tions and systems of producing milk. 

(«£) ThCTe is need for a wholesale reorientation of the existing system of mar- 
keting of dairy produce. This system must ^ve place to a policy under which the 
primary producer is assured a fair share of the value, of his produce, which is 
generally, not so at present. ‘ * . * . ^ 


(tii) The production of milk and mil k products sliould'be restricted to rural 
areas,* the existing system of milk production in urban areas being progressively 
banned. " 


(w) The ideal system of marketing rural, dairy ‘produce under Indian con- 
ditions is through Producers' Co-operative organisations running their own rural 
dairy factories, and urban depots. The establishment of such organisations 
shoifid bo taken up w^here conditions essential for their success are obtainable. 

^ («?) Om future system ofthe marketing of milk and^milk-products should have 
as its baris (1) the complete^ control of the production, collection, processing, 
manuf acture and distribution of milk and Tnilk products by a system of liceusing of 
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prpducers, and licensing and zoning of distributors, the distributors being limited 
to a few responsible and efficient agencies, (2) the sale of inillc and millc products 
of standard qualities, and (3) the statutory control of prices of milk and various 
milk products for producers and consumers. 

(«i) A Milk Council should be set up in each province to implement the fore- 
going policy. This Coimcil should consi:.t of representatives. of all sections of the 
industry and Government nominees of the Public Health and Agriculture Depart- 
ments. It should operate through its Producers’ and Distributors’ Sub-Commit- 
tees, and should be invested with statutory authority over all sections of the 
industry in the area brought under its control. Until the trade is properly orga- 
nised, the cost of the Council should bo met b)*’ the Government. Thereafter, the 
industry should bear its cost. 

(pii) The quality of milk and millv products should be controlled by a system 
of inspection and licensing of premises for milk production and factories for 
processing and manufactures. The issuing of such licenses should be the duty of the 
Pinviucial Dairy Development staff, who should be empowered to revoke them in 
the event of the quality of milk and milk products produced being unsatisfactory. 
'Of course, tills system should supplement and not replace the existing legislation 
which has the same object. 

APPENDIX III (1) 

5) By Sri Eao Saheb M. S. PADANIAPPA MUDALIAR, b.a.. Honorary Sec- 
retary Coimbatore Co-opruATivn Mmic Supply Unton. 

Against the back-ground of centuries of village life in India, the twentieth century 
barted with numerous towns and cities and milk and its products today have become 
marketable commodity. Prior to this, there was no production in the village, except 
or the consumption in the village itself. Even in the village it was a commodity, when 
a surplus not _lo be sold, but to be given free by the producer to his neighbours. 

These age long conditions stiU ride millc production in the villages far off from 
ny town or city, except for the fact that all resources of the \rillager to produce 
urplus milk has been lost on accoTint of the several usual impediments in rearing cattle 
1 these days. The marketable milk is now produced only in villages which are nearer 
o urban areas and connected to them by passable and reachable routes. There arc, 
f course, even now distant places, where miHc and its products are produced in sur- 
lus. .These milk pockets continue to be such, because these areas are sparsely 
opulated and because, the land is not suited for intensive cultivation but left mostly 
is pasture land. _ , . 

Only during the past decade, the authorities have tried to a very small extent to 
at right matters in the dairy trade, as they found that in mban areas, the shortage of 
aiiy produce was felt. On the other hand, demand 'and supply of milk for the vil- 
iges are somehow adjusted either by being satisfied with the quantity available or 
rhen it is in a surplus by manufacturing and selling away the butter or ghee'. Hence 
LO one woTreied about the villagers and their dairy trade, except in conjunction with the 
equirements of urban areas. Ther increasing demand of urban areas have put a 
tress on dairy production, in the -neighbouring villages and the several factors ruling 
his have not yet been properly adjusted. They are 

1. Land 
, 2. Labour 

3. klilch cattle * 

4. Eeed ^ , 

Other conditions, such as seasons, climate, etc. 



Except the 5tli.dtem, all other items are adjustable by man and unless a thoughtout 
plan is brought into being, the dfdry industry of the village^ will have to wade through 
as at present audit will not till then be able to meet the entire demands of the coxintry 
for milk and its products. 

The first attempts at planning in our country are the starting of co-operaidvc 
institutions to handle this problem. These institutions have been just started on theii 
work and arc undergoing the early training by overcoming the initial difficulties 11 
their administrative woxldng, not concentraling on the developments of milk pro- 
duction. 3?or the successful working of these institutions, the controlling of pro- 
duction of xmlk and its products is quite essential . The conflicting interests that arc 
to be reconciled in dairy industry axe that of the producer, the consumer and the 
staff that arc employed in the industry. This third interest of the staff is a necessarj 
evil in marketing of village milk in the urban areas. 

A 

At present, the price of milk is controlled moinly by the selling price agreeable tc 
the consumer and it is not cotrolled by the cost of producton of milk to the '^dllagor 
Tlic starting of Co-operative IMillc Societies has to a certain extent secured for the 
producer liis ]mce for milk. But it has not yot assured him a market for it all tlurougl 
the year. Tills is the present position of the trade and none has interested so far in 
this affair. The unsold millc is converted into by-products such as butter, ghee, etc 
and sold at loss than half the price for milk. This is going on for ever and over anc 
here seems to be no end to tins uneconomic nature of the dairy portion of the vil 
lager’s occupation. He docs not know how to overcome the difficulty of not bein^ 
able to sell his milk as whole milk during the surplus season. He docs not Icnow hou 
to equalise production, but goes on producing less milk when more milk can be sole 
or marketed and producing more milk when only small quantities are needed by th< 
consumers. 

These facts go to prove the necessity of strong and intelligent organisations beiuj 
formed through the country to stand between the village production and city con- 
sumption. These organisations must be such as not only to meet all the just demaudE 
of the consumers and producers but^act with foresighl* and go on organising and 
educating the producer to produce just that quantity of milk that can find use by the 
consumers. They should also interest themselves in breeding of milch cattle and in 
controlling of the calving seasons, apart from finding markets for such of the milk 
products as Imtlcr, cream, during the unavoidable surplus season. No villagci 
jraows now the cost of production of his milk, which is dependant on several factors. 

^ T mstitutKms must devote their attention to this and get for the villager his cost 
of production for milk. ^ 

The orgamsation of institution on co-operative basis to handle this problem is 

tne only icasible ^liition. A Co-operative IVClk Society does know how to reconcile 
the mtere^s of the producers, consumers and workers, because, they will have the 
guidance of the Animal Husbandry, Co-operativ c and the Daiiy Departments. They 

can have in the management of the Society the representatives of all those three 
interests. ^ 

The organisations cf biich (Jb-operativc institutions must follow and not prooede a 
t borough^ enqmry -and sni vey of entire areas to find out t)ic demand and supply of dairy 
produce in the and their suitability to increase production. This mdk snrvo^/ 

must be conducted on a country wide basis with an eye on the future requirements of 
the consuining public. After this survey. Co-operative Societies, suitable to the are a 

be ^tar^d and must be supervised and developed by the Departments of Animal 
Husbandry, Dairying, and Co-operation. The representatives of these departments 
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can be included in tbe management of these institutions. The representative of the 
Animal Husbandry will advise the management on'improvijig and increasing milch 
cattle, that of Dairjdng on the handling, marketing and hygiene of the available milk 
and that of the Co-operative on the maintenance of accounts. 

Every urban area 'must have one Milk Society to look after its needs. Big 
cities must have a federal type of society, having affiliated to it all the milk producing 
societies. To give an idea of actual working, I give below in short the constitution 
and worldng of the Coimbatore Co-operative Millc Supply Union. 

The Coimbatore Co-operative Milk Supply Union is a Co-operative Society with 
about 25 milk Supply Societies affiliated to it and 25 individual members, drawn from 
the elite of Coimbatore City. It has a Board of Management and an Executive 
Committee with a majority of representatives of milk societies. The Health Officer 
of the Coimbatore Mvmicipality is an ex-officio director. Its area of operations is six 
triluks out of the ten taluks in the Coimbatore District. The Head Office at Coim- 
batore collects sufficient milk from the neighbouring 15 milk societies and that is being 
marketed in the Coimbatore City. The other Milk Societies in the smaller urban areas 
such as Dharapuram, Tiruppur, Mettupaleyam, PoPachi and Udamalpet are collecting 
milk from the producers and selling directly to the consumers. The Union is ex- 
pected only to give advise and supervision. It is handling daily about 10,000 pounds 
at Coimbatore and about 1,000 pounds each in the other urban areas apart from 
supplying 3,500 pounds of milk and 150 pomids of cream to Military Farms De- 
partment. There is an affiliated society at Senjeri, specially devoting its attention for 
improving the milk yie^d of the local buffalo by adoiJting improved breeding methods. 
The Union has proposed to start and work a creamery at Dharapuram. The total 
nmnber of customers who get milk in their houses will be about 3,000. Most of the 
Government and semi-Governraent institutions are purchasing their requirements only 
from the Union. 

The above information in concise will give an idea of what a co-ordinated effort 
can do within- 10 years pi'ovided the institution gets not only the support of the pro- 
ducers and consumers but also of all the officials of the department. We are of 
opinion that 0.11 cities must have such institutions as above to tackle milk problem. 
When we 'solve this problem for the city we indirectly solve that of the economics 
of vnllogc production. 

APPENDIX UT (2) 

CREAMEKY AND -FACTORY SYSTEM OF DAIRYING AS A MEANS FOR AC- 
CELERATING THE DEVELOPMENT OF THE CAH'TLE AND MILK 
INDUSTRY IN RURAL AREAS WHERE IMPORTANT BREEDS OF 
CATTLE ARE ESTABLISHED. 

(a) By K. P. R. Kaktha, Registkab, Centbae Hebd Book.s, Indian Council 

or Agbicultubal Reseabch. 

A more apt introduction to this note camiot be thought of flian an oft repeated 
statement by Sir Arther Olver that cattle improvement in India should begin at tbe 
marketing end. By this statement bo meant not any elaborate advertising campaign - 
praising the virtues of milk and milk products and advocating tbeir wide use, but the 
establishment of an efficient marketing- organisation which will enable the breeder 
tp obtain an economic return for his produce. The assurance of an “ economic 
return ” is the crux of the whole problem of cattle improvement in India. Indian 
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cattle arc not intrinsically as bad as tbey appear to be. Indeed they have been shown 
to possess undoubted potentialities for production which rernnin undeveloped under 
the present conditions of ‘neglect in which they live. It has been found that better 
feeding and management alone can produce an immediate incrcaFO in znillc production 
of at least 60%, and further increase can bo obtained by systematio scientific breeding. 
And there is an unlimited market in tho country which can absorb any expansion in 
production. * Cattle breeding, however, is in the hands of i>oor and rcsourceless farm- 
ers, who, in the existing conditions, are unable to take full advantage of the market 
and often get a price which is below their cost of production. This kills all their ini- 
tiative and enthusiasm, the result being gross neglect of their cattle/ The first step 
to be taken, therefore, is to generate the breeder’s enthusiasm and to enlist their 
active co-operation by making the business of cattle breeding financially attractive 
to them. 

The annual production of milk in India is estimated to be about GOl millio'D* 
maunds. About half this quantity is estimated to be marketed in the form of ghee* 
This figure relates to the whole country. Breeding areas are in the interior villages 
far removed from the centres of consiimptionr Alfiiost the entire marketable surplus . 
of milk from these areas is disposed of in the form of ghee. The estimated annual 
production of ghee in India is about 14 million maunds, of which 4 -2 million is used 
up in domestic consumption and the remaining 9 *8 million is sold olT the holdings. 
Assuming that on an average one cow or buffalo produces roughly half a, maund of 
ghee per year a rough calculation indicates that at least Sff inillion cows and bufEalocs 
are used in the production of ghee. 

It may be interesting to examine the conditions which debar these animals from 
making an adequate return to tho owner. The average cattle breeder in India is proba - * 
bly the poorest peasant in the world and is absolutely without resources. He lives on 
small holdings and owns two or three cows and/or buffaloes, as against 27 or 28 animals 
maintained by a breeder in advanced countries like England. The small quantities 
of miUc which are left over after domestic consumption, are converted into curd, from 
I which butter is churned out. The butter is sold off generally as ghee or in rare cases 
as buttcyr. This ghee is generally collected by village mcxchan'te or itinerant ghee 
collectors who are agents of big merchants in cities. An agent with small .means 
collects small quantities and gives to' another who is in a position: to invest more, for 
handling larger quantities. These intermediaries vary in number and status from 
place to place. Through these the ghee arrives in the nearest mandi. If the znandi 
IS a small one the merchant in the mandi may send it .to a larger mnndi where it is 
purchased and distributed to various centres of consumption. There is thus a long 
chain of middlemen between the producer and the consumer and each naturally has 
to make a profit. It not nnofton happens that the big merchants with resources at 
their wnmand advance money to the breeders, who are usually impecunious and are" 
in need of loans on any terms. He^enters into a contract to return the amount with ; 
in crest in the form of ghee in the following or a future season. Tho merchant 
, course, wants the ghee to be sold to him at a price lower than tho market rate. 

. possible to say with any degree of accuracy what proportion of the price 

paid, the consumer is received by the producer. In a few cases where investiga- . 
tions have been made the proportion is found to vary between 51 and 92%of the 
“ ^ pri<^, the percentage depending on various conditions and circumstances. 

A law avCTage for the country would appear to be between 60 and 70%, or say two- ' 
tmrcis ot the price paid by consumer. Thus when- ghee sells at Bs. 2 per lb. retail 
if the present market rate) the consumer gets Be, 1-5-4, On an aver- 

1 f will bo requited' to produce a lb. of ghee. ’ The producer therefore 

cm^ y <>ne anna per lb. of milk, plus the buttermilk left over after churning 



163 


This return may be examined against his cost of production. This is a very 
difficult figure to calculate aS various factors enter into the computation. When 
adequately fed an average cow yielding 12 lb. of milk will require about 4.0 lb. green 
fodder, 6 Ib. dry fodder and 6 Ib. concentrates a day, which at present market • rates 
cost about He, 1-9-0. The feed cost of milk is thus 2 annas per lb. It is the general 
experience that feed cost is about half the overall cost of production, which therefore 
comes to 4 aimas. An article produced at a cost of A annas is sold at one anna. The 
calculation may be made in a different manner. A cow weighin g 1,000 lb. a? d 
' yielding 12 lb. of milk requires daily a total of 9 lb. Starch Equivalents in the fet'd. 
At 3 annas per lbs Starch Equivalent, which is the current market rate, the feed 
cost of production comes practically to the same amount. __ 

As the producer gets the butter milk free as also a calf, the disparity between the 
cost of production and sale price will not in practice be as wide as 4 : 1, but still it 
is considerable and makes cattle more a liability than an asset to the breeder. This 
low return leads him to neglect his animals. The neglect leads to their deterioration 
which results in the lowering of production and raising of cost of production. It is 
a matter of common Imowledge that whenever a market exists the cattle are bettor 
fed and cared for and are in good condition. But markets, in the sense that the pro- 
ducer is able to take full advantage of them, are rare. With better feeding production 
rises, and it is the universal experience that when the same cow is made to yield more 
milk the cost of production per lb. of milk decreases due to the maintenance cost being 
distributed over the larger production. ' 

Various methods of propaganda arc adopted in the differenk provinces to induce 
the villager to look after his'^nimals better. Lectures illustrated by magic lantern 
slides are delivered by departmental staff emphasising the advantages of better feeding 
and management, 'use of better bulls and so on, posters are exhibited, demonstration 
farms .are run, bulls are distributed, cattle shows are held and prizes are given. 
But these do not cut much ice. Their effect is almost imperceptible. The propa- 
ganda falls flat, as it should be, when the person to whom it is addressed knows what 
he gets for the trouble taken. It is not realised yet that nothing can be a more 
effective propaganda than helping the breeder to secure a price which makes his 
venture financially attractive. As shown above he is resourceless and poor. 
The size of his herd is too small to form an economic unit. He is heavily indebted 
(probably not. now) and is keeping himself afloat under a complicated -system of cre- 
dits and advances in which he is always the loser. 

The need for an efficient marketing organisation which will eliniiuat the long 
_ chain ofintermediaries between the producer and the consumer is self-evident. An 
independant Co-operative Society of Producers wall be an ideal organisation, but under 
' "present conditions described above no voluntary organisation can be expected to be 
'formed. Government diould take the initiative, establish the organisation, demons- 
trate its success and then hand it over to the producers when they are found fit to 
run them. To begin "with tbey should be in the form of miUc collecting centres in 
breeding tracts with creameries for handling the milk. The organisation set np should 
relieve the producers of all womes about marketing, dispose of the milk to their best 
advantage and secure for them as large a fraction of the price paid by consiimer-as 
possible. 

These Milk Collecting Centres should be established in the heart of tlie breeding • 
tracts of India. Figures of production of ghee will be a proper guide in the actual . 
selection of the localities. ■ A statement showing important* ghee producing areas of 
India is appended. Information therein may be used in choosing the centres. Dis- 
tricts of Karachi, Hyderabad and Tharparkar in Sind, -Canal ColanJcs and Hariana 
M8ICAK , . , \ - 
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Tract in tho Punjab, Gujernt Division in Bombay, and Ongolc Tract and Coimbatore 
Distinct in Madras are important cattle breeding areas •where •well-laiov,Ta breeds are 
maintained and fi om •where breeding stock arc supplied to other parts of the country. 
These are the areas -where a start could be made with the establishment of milk 
collecting centres. 

Althongli at present all tlicse areas arc producing gLce it is not essential tLat all 
ti'e milk produced skotild hh converted mlo gliec. AVhcrc it is possible tbc milk can 
be marketed as cream or frcsli butler which fetches better price. The manufacture 
of evaporated milk or milk powder, largo quantities of wliich arc now imported from 
other countries may be taken up whenever practicable. There are backwaid areas 
in the country where cattle cannot thrive and where this portable form of milk vnll 
be of very gieat benefit. By far the largest proportion of milic vnll have to be con- 
verted into ghee, and any creamery set up should have equipments for the manu- 
facture of ddmmilk powder. That will add to the income of the producer. Barge 
quantities of sldm milk powder are imported into this county, and a calculation 
made some years back before the war showed that reconstitiited sldm milk out of 
fiepoxted powder cost more tban llko price at wMcTi ftesli milk could be had in certam 
milk districts of India. As is done in England under the milk marketing scheme the 
entire sale proceeds, in whatever form the milic is marketed, should be pooled and 
each breeder should be given a price proportionate to the quantity of milk supplied 
by himp 

Simultaneously with the cstablisliment of the creamery organisation and as an 
integral part of it Eccd Depots should be established. Cattle feeds should be pur- 
chased at wholesale prices, stocked in these depots and retailed to the members at 
cost price, the price being deducted from the payment for milk. 

When the creamery organisation is in full worldng order measures for cattle 
impiovement may be introduced. !EIie breeder by reason of the enhanced income 
IB then m a receptive frame of mind and will willingly accept and follow all the 
advice that is tendered to him. The Demonstration Eaims and tlic magic'lantem 
lectures will then have some meaning for him. 

The first step to bo taken is to ensuro that feeding is -adequate in quantity and 
balanced in quality. This alone has been found to result in an immediate incieaso 
in milk production of about 50% in the half starved village animals. -That increase 
will add substantially to the breeder’s income and at the same time reduce lus cost of 
production. The organization should have on its staff competent men who can 
supervise feeding and give sound advice on all matters connected with feeding. 

Tlie second step should he to make arrangements for a regular supply of fedder. 
Eodders caix be co-operativcly cultivated. Advice should be given regarding silage 
^ and hay naaldng, improvement of grass lands, rotational grazing and cognate mntfcis. 

The i bird step should be control of breeding. Tliere should be no bull at tifio 
centre than that approved by the breeding expert of the orgnnisaticn. The bulls 
should be incharge of paid keepers who will feed and maintain the hulls in proper 
condition . A 11 the cows in the schem e and their piogen3" should be tattooed or brand- 
ed for identification and every service should be recorded, hlilk also should bo regu- 
larly recorded. In short each unit should work as though it were a cattle breeding 
farm and detailed records should be maintained of all the operations in the unit. 

Once the breeding control is started breeders should be told that only those who 
abide by the rules yfill be allowed to remain in the Scheme. By that time they will 
have realised that 'all this work is to tlieir advanatage. 

The Scheme should have arrangements in it for marlmting not only milk hut also 
of surplus animals. That wi^again add to the income of the breeders. Bulls with 
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records of pedigree iind production behind 'tlxom should fecth a mush higher price 
than ordinary bulls of unicno-wn parentage. J^rrongcments should be made by a cen- 
tral body like the Indian Council ofAgriculturalllesearchfor the co-ordination of 
the workpfthcse units in different parts ofthe country, for the full utilisation of the 
records, for the registration of the animals in tho’Hcrd Books for the collection, col- 
. lation and dissemination of information relating to the operation of these ilnits and 
the progress acliicved particular!)’' in regard to cattle improvement, 

A unit like this ■svill cost only a fraction of the money required for establishing a 
cattle breeding farm, but ■will be many times more effective. It •will help in multi- 
plying the production of breeding bulls, for 'which there is an urgent necessity. The 
bulls produced fi-'orn such a scheme will bo superior in the sense that they will be 
progeny tested on a much ■wider basis thou possible in a Government fann and also 
in the sense that they are evolved in environments in which they are to work. 

If properly developed a creamery organisation of this nature can prevent or at 
least reduce the flow of first class cows and buffaloes to large cities, from which they 
seldom return. It is well knonm ihat the city .trade is a serious drain on the cattle 
wealth of India. A creamery organisation can do much in carrying milk to the cities 
instead of the animals. If transportation of liquid milk is not possible immediately 
a substantial portion of the city requirements can be mot by evaporated or dried 
milk, and the drain of animls from breeding areas to cities may be reduced to the 
extent to which such a replacement i.s possible. 

The popular Governments now in power in all provinces of, India have often 
emphasized the necessity for rural developments, the orgam'sation of producer 
Societies and the elimination of middlemen in the marketing of their products. The 
creamery organisation described above is an excellent way in which policy may bo 
implemented, • ' 

Before concluding this note it is necessary to emphasise that .what is en-visaged 
here is the establishment of a creamery organisation in Bf ceding Areas fully equipped 
and staffed for dealing -with all matters connected with cattle improvement in India. 
It should arrange for the disposal ofanimals and animal products to the best advan- 
tage of the producer, for the supply of feeds, for eultivationand preservation of foddejc 
for the control of breeding, for recording and utilisation of records and for the distri^ 
bution in a systematic manner of the tested bulls wliich are surplus to the requirement 
of the unit. Negatively it may bo pointed out that it is not a cooperative Union 
aimilar to that worldng in Ludmow or Madras that is in view. In such a Union the 
breeder does not come into the picture at all. It helps a few producers of milk who 
buy cattle from breeding areas and bring them to the milk collecting centres. Tne 
absuses of the city trade are repeated in them in a less aggravated form. Such Unions 
are capable of being improved and of being used to a certain extent for purposes on 
cattle improvement. But the real organisation should he located in the breeding 
area, from which the auimals-should not move but only their products. 

RECOMMENDATIONS. 

In order to enable the cattle breeder in Bxdia to adopt scientific methods of feed- 
ing, breeding and management, which alone 'will develop the 'undouh'led potentialities 
for’milk production possessed by Indiani cattle it is essential that Government 
^ould set up a net work of marketing organisations in important "breeding tracts. 
The organisations should be, as imder : — 

(a) Each orgamsation. should consist of a number ofmillc collecting stations 
’with a creamery at the centre for handling, prqcepsing and manufacture pf 
*«• ' * 
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(6) TLe organisation should dispose of milt to the best advantage of the pro- 
ducer and secure for him as large a fraction of the consumer’s price as possible* 
As to how the milk should be disposed of, whether as ghee, butter, cream, -dried or 
evaporated milk, will depend upon local conditions and circumstances. In any 
case arrangements should be available for disposing of separated milk economicaUy. 

(c) The organisation should have feed depots for stocking and distribution of 
feeds at cost price* It should have competent staff for advice and assistance regard- 
ing all aspects of feeding including the cultivation and preservation of fodder as 
silage or hay, improvement of grassland, grazing and so on. 

(d) The organisation ^ould have arrangements for full centre lover brocdingi 
for recording of pedigrees and pexfoimanceB, for marking the animals for identifica- 
tion, for utilisation of records, for distribution of surplus stock and so on. 

(e) In short each centre should bo fully equipped and staffed as though it were 
a Cattle Breeding Inarming. 


APPENDIX. 

Important gltec p^^'odndng areas and assembing and distribution markets (shotring pro- 
ductioQig arrivals and stoeJes) in India* 


1 

Producing Area b . 

2 

Annual 

Ghee 

Production. 

3 

Important markets where ghee is 
sold. 

4 

Annual 

Gheo 

Arrivals. 


(Thousand 


(Thousand 


mds.). 


mds.). 

» 


(CENTBAIi PROVIirCES.) 


Ako'a nistriot • « . » . • 

3S 

Akola 

4-0 



Karanja 

3-0 



^angrulpir 

4<0 

Amraoti district 

28 

Paratwara 

10*0 

Cbindwara District 

36 

Chindvrara 

3-0 

Hoshangabad District* - . 

37 

Gadarwara 

3-0 ^ 

< , 


Itarai . . 

6 *0 

j 


Kareli . . 

3-0 

Saugor District . . * , , 

47 

Saguor.. .. .. 

16-0 ; 

^ 9 otmal District . . . . 

42 

Teotmal .. •• * 


Dacca District .. .. | 

. 33 

(BBNGAD). 

Dacca . . 

10-0 ^ 



Calcutta .. -*■* ^ 

600-0 

Bard wan District 

28 

Burdwan 

g-6 

Jalpaignri District , . . 

6 

Jalpaignri • • ^ • 

04*0 ' 

Myxneusingb District . , . . ■ 

62 

lUymen^ing^ 

2'0 

» 4 


<OJtISSA)-" 


AnupulAroa ^ - 

Mi* » 


L^Sgul- ; ^ j ; 

V*^ 

Bchrampur Ar^a 

2 

Behrampur ^*v •• 

I'O 




167 


APPENDIX— 


1 

2 

' 4 

3 

4 

33B/nki Area . • • • • • 

2 

Banlci . • 



ll-B 

liTawapara Area • • - . • • 

1 

Nawapara 


•• 

0-5 

Parlakemidi Area • * 

2 

Parlalcamidi 



1-0 

Xln^^agadha Area • • 

1 

Rayagadka 



0*6 

- 


^ (BIHAR). 




Patna Division • p 

190 

Ariak . . 



5-0 



Gaya . . 


• • 

10-0 



Patna . • 

•• 

•• 

16*0 

Bhagalpur Division * * * * 

263 

Bf^gusarai 

Bikarganj 

' • 

m % 

7*0 

6-0 



Rkagaria 

, • 

. . 

20*0 



Muriigan j 

. . 

a . 

6-0 



Hirmali 

V 


• • 

6*0 


^ ■ 

Bairagnia 



36-0 



Ohhupra 

. « 

• « 

20-0 



Darbkanga 

, , 

. • 

26-0 



Janakpur Road 

• . 

P P 

7-6 

Tirhut Division 

316-J 

Kamtanl 

a • 

• a 

6*0 



Motihari 

* , 

• • 

6*0 



MuzafTarpur 


• • 

20*0 



Revalganj 

• a 

. P 

10-0 


L 

Sitaxuaibi 

•* 

•* 

6*0 



Pattat^a Stat£* 



12.0 ' 

K^arnaul District « * • > • 

10 1 

Barnaul 

•• 

•• 



(Hizak*s Dominion). 



Aurangabad District « • 

24: 

Jalna • * » • 


•• 1 

1*5 


r 

Bhalki 



1-6 

Bidar District • • d-k- 


IStidar « p .a 

P P 

a • 

10*0 


L 

Udglr . * 

-- 


7*0 

Nalgonda Distriot « • « . 

21 

Jaugaon . . ^ 


p P 

2*0 

Nandor District .. 


Nander 

a 

P • 

1-3 


Unri 

m m 

p P 

3*2 

Nizamabad Distriot 

6 

Nizamabad 

« » 

a 

2*0 

fOamanabad District 

27 

Latur • • 


P p 

r" 9-*^ 



(PUNJAB). 






^Bkalwal 

m e 

» p 


Canal Colonics 


Dv allpur 


a 'i 

3*0 


< Pkullerwan 

• • 

, « 

2*0 

(Dyallpur, Montgomery, Shahpur 
and Jhang Districts). 

620 

Sargodha 

m * 

• a 

2*0 

1 

Tandlianwala . . 

• • 

P p a 

3*0 


I 




1*0 

Hariana Tract 

1 

rBhiwani 

« • 

, a 

10 

(JXolxtak, His^sar, Ourgaon, and 

303 

-j Kaitbal 

« • 

. • 

ICarnal District*}. 


(^Dklana *• 

4 P 

, a 

20 



f 



30 



T^alamusa 

a# « 

■* P P 


Gujranwala and Gujrat District 

1S4 

Mandi Bakauddin 

— 

P P 

7*6 

^6*0 



Pindi Bkatrain p « 

P ♦ 

# • 






168 
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APPENDIX ni (2) 

(6) TV. P. PosTEB, Esq., SuPERtNa’EKi>i:NT, Poleon Modei. Dairy, Ais’akd (Gujarat). 

’* ; 

Tniroductory. — ^The follo'vring notes deal first in a condeni^d form \ntli tlic advan- 
tages accruing to dairy farmers overseas from tlio creamery or factory system ; and 
secondly try to sliow, briefly, how this system can bo applied to Indian Dairying as 
it C3cisls today. The writer Las special laiowlcdge of conditions in Gujarat, Bombay 
Presidency, on area of prolific milk production, and any gcnornl statements made 
may bo taken to apply particularly to that area. 

Definition , — ^Tho Pactoij’ or Creamery method of Dairying maj^ he defined as 
the system of collecting milk (or cream) at a central point, and in a- central plant, 
with the object of dealing with it rapidly, hygienically, cflScicntly and economically 
for its conversion into pasteurised whole milk and or any one of several factory pro- 
ducts sUch as butter, cheese, casein, milk powder, ghee, etc. ; and for the large scale 
packing, storage, transport, distribution and sale of such products. 

Advaniages of Factory Sysic^n , — As developed in dairying couni ries over the last 
60 years particularly, the advantages of the factory system to milk producers may be 
enumerated as follows : — ✓ 


(a) Removal from individual milk producers of the irksome and dailyxccun'ing 
tasks of home manufactilre of dairy produce — with diverse systems of nianufactitre, 
often employment of unhygienic methods and largo expenditure of labourwhich 
could more profitably be employed on increasing production. 


(6) The centralisation of manufacture has enabled science to evolve economi- 
cal, hygienic and standardised methods of manufacture and devise highly clficicnt 
machinery for tEis purpose — such machinery and methods being entirely beyond 
the reach of cottage industry. 


(c) Mass production results in lower manufacturing costs and enables the 
employment of trained tecj^ical personnel, makes possible the application of bene- 
fits from scientific research, and at the other end, after manufacture, large scole^'- 
distribution and sale keeps marketing costs down. 

(rf) The centralisation of manufacture, in relativel 3 'few factories, with standar- 
disation of methods, facilitates Governmental control and inspection, ^the applir 
cation of pur© food laws, with the fixing of proper nutritional and hygienic stand- 
ards, and also facilitates Government grading, and, in some instances even the 

S acking and sale of products imder a national trade mark and mi a ran tee, (viz, 
enmark and New Zealand). 

(e) The central factory or crejimery, with its extensive laboratory records^ 

IS a starting point. for Government field work on hygienic control of productioz?, 
herd health inspection and herd improvement work,' Generally 
the iTaotory management can guide Government field OfiBLcers to herds, farms, 
l(^ahties, or whole districts where improvement work is most required, and can 
advise on improvement recorded. 

' ^ (/) ^^S'i^urally the existence of a factory as a permanent source for disposal of 
Dairy produce, itseHencourages development of production of milk and the building 
up of the type of milk producing animal best suited to the product manufactured. 

(?) factories can also, and do, ‘serve "the' farming community by arranging 
large^oale purchases, at cheap rates of bulk commodities in general use — viz 
fertilxseTs, cattle feed, farm machinery and requisites. This is a highly developed, 
dej^rtment overseas. TIio factories merely cover their costs and sell without 
profit. . They alsq finance certain aspects of farm and he^d improvement at low 
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iateiosb an^ pcovidoj onliiro, farm implomonta, tho cost of 'wldoli is 1)ojroad 
bhe roaoli of smallor faimers, The examples of different types of assistance, given 
at bare cost *00 farmers, can ‘bo multiplied many-fold and depend only on the ' 
w illin g n ess of the farming community to support such subsidiary services. A 
notable further example is maintenance of a vortexinary service by some factories. 

The foregoing notes coVer in a very condensed form the advantages conferred on 
producers and tue inductry as a whole by the centralised factory or creamery system. 
The next obj ect is to extract from this what can be of benefit to Indian Dairy Farming 
as it exists today. Unfortunately, it is difficult to draw any near comparisons, or 
even apply the greater part of the factory system, as, fundamentally, conditions in 
India are so very different from conditions overseas. Let us take an example. 
.The farmers in a district, say in 35Tew Zealand, decide their district is developing and 
can have a factory of its own. As few as 30 farmers with herds of say 60 to 100 cow6, 
can form a co-operative, obtain finance, and build their own factory. In 10 or 16 
years it might well grow to an association of several hxmdred farmers, with a large 
central factory and all the subsidiary services and activities enumerated above. 
But in this country milk producton in large quantities is not undertaken by individual 
farmers, so that the establishment, from the outset, of a truly co-operative, large, 
or even moderately sized, enterprise is impossible. In making the statement “Impossi- 
ble ” one ought to say “ Impractical ” — ^because a large dairy utilising anything 'from 
20,000 to 80,000 lbs. of milk daily cannot accept milk in lots of 4 to 10 lbs. per 
time from some thousands of individuals — and that twice a day. Preliminary 
bulking at some intermediate points is essential. Hence the present usefulness of 
middlemen and the future opportunity for village co-operatives. Conditions being 
as they are, with average individual milk production at (a very liberal figure) 20 lbs. 
per day per cultivator, the factory or creamery system in India, so far as it is develop- 
ed, has grown up on the only possible lines. There are a few, unfortunately very 
few, dairy factories, or dairies, m India that would qualify for that term overseas. 
There are many small manufacturing dairies, the counterpart of whichffioes not exist ' 
elsewhere. There are many “ .Creameries ” in villages where milk is collected, and 
skimmed,- cream sold to manufacturing dairies, and casein or edible curd prepared* 
These small dairies are privately owned. 

With this set up, which is well kuown to every person associated with Dairying 
in this country, what steps can be taken to improve the lot of the producer and #»• 
courage herd improvement ? - 

I would say : — . ' 

(1) Encouragement of the continuance of sudh worthy manufacturing enter- 
prises as now exist and also encouragement of the establishment of others, whether . 
by individuals, limited companies, or other form of organisation willing to undertake 

.-processing and manufacture. Anyformofoutletformilkisa direct encouragement' 

• to producers to maintain or even increase production which now.more than ever 
before, is necessary, , , . ' 

(2) Such concerns will, for the time being, have to obtain supplies througn 

tlie present channels — viz. middlemen, xnilk collectors, or cr^am merchants (Cream- 
ery owners). ' 

(3) However this is where-improvement can be made in tbe. first instaneeji 
, ‘ and from where it can slowly spread to full co-operative manufacturing and mar- 

. keting status . Tite middlemen must be displaced by co-operative producing units. 

To digress for a ngtoment it may be said that the middleman; milk collector and 
•' oreaihery operator is one of the greatest brakes on dairy .development, ManufaetmlBg 
H8ICBA 
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oonoefns buy oompetiiivd^y £com small oieameries at openly known maxketiatM. 

' How muob of tbe Tate eveutualy finds its way baok to actual prodaoets is a question 
very diffioult to answer . But from escporience (and logical reasoning) it is quite clear 
tbat tie middlemau will retain as much, a s ho can — often a disproportionately large 
part, and this is the money that by a co-operative producing enterprise could'go to 

benefit and build up the eo-operativc effort. - 

^ 

Item No. 3 is the truly necessary improvemi-nt required and from wMch all sub- 
, sequent development oan spread. This is where the “ Creamery ** system can be 
employed to benefit the producer (considering the “ Factory ” or laige manufacturing- 
unit to be beyond his reach for the time being). 

, Take any, village, say in Gujarat, where milk production is fairly concentrated. 
Borne villages, with attached hamlets, can show daily collections of 4^000 lbs. of mils:. 
In relatively small areas several such villages and hamlet groups exist and reasonably 
sized areas can show a large "daily total collection of milk running into thousands of 
pounds. It is beyond hope at present to weld all this into a single co-operative. But 
suppose a start was made in a village. -At present it has a privately owned “ Cream- 
ery ” — ^that is, milk collecting depot and separator.^ The owner buys milk as cheaply 
as he .can and sells his milk, his" cream or his casein at as high prices as possible and 
pockets the difference. The producer has a smallregular daily income (as small as 
the middleman can make it) which being small and daily, disappe'ars as regularly as 
it is paid. Suppose somebody — ^the Government through its organisation devoted 
to co-operative enterprise — organised a village to own its own creamery, or Tri jllr 
colleotiirg and selling service, and suppos'e in course of time several villages could be so 
■ organised, first the co-operative small creamery has come into its own, secondly 
the production of several, collected at a central point, would make tiie larger factory 
system, on a co-operatiye basis, a possibility: In the first instance, the middleman's 
profit would accrue to the village co-operative for development and extension of ser- 
vices, -in the second instance, the factory profit would accrue to the association of 
village co-operatives. An intermediate step might be the acquirement of individual 
viUage co-operatives of sharesin any existing limited company, factories, or mivately 
owned manufacturing concerns. 

Tile Vittage Oo-operative. — ^As the individual farm is the basic unit of co-operative 
countries, so the village must be made into the basis unitin 
o w **" ^ co-opera^ ve should be organised or operated would require 

a.m^n +V, “®. Bri©flyj it would Tequire a fair m'easuTe of agreement 

amoug the village people, inoludiug . ‘ • 

Agreement to accept a fixed rate of payment, somewhat less than the full 
re a© of the produce, part (say the middleman’s profit) to be set aside for 

e operation and improvement and enlargement of the co-operative. Iu'.a true 
airy co-operative all organisational and administrative duties are porfciirm'edfirea 
by members of the co-operative. Full-time employees— such as labourers in the 
creamery etc., to be paid'for as well as operational expenses of creamery. 

(6) Milkingof cattle of members of the co-operative would have to be done at 
a central place under supervision (Government assistance required herein the first 
jns ance) and proper sanitation observed, and proper recording of milk production 
o be maint^nra at this point. Periodical fat tests would have to be performed for 
eaohani^l .oferelative valuesfonhiUc. An interim flat rate payment oh pounds' 
?£ have to be fixed with periodical additional payments to compen- 

. sate for higher fat content of better milk. The co-operative would be espected to 
show a margin after paying for milk and operating the creamery, this money to 
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bej utilised for extension, work, improved oreamery equipment, etc., part to be 
returned periodically to members as a bonus, or kept in a fund for financing- 
' cattle^purchase of m^cnbers at low interest rates, maintenance of stud bulls, 'etc. 

(c) One of the first things to emerge from such a co-operative with its milk 
' recording syst^n would be definite proof of which was the really payable xnilldng 

stookl. This should automatically encourage breeding from such stock and the 
'elimination of unprofitable stock. Intelligent compilation .of milk records and . 
their- interpretation to metnbers of the co-operative should do a lot of good — it 
would also arouse a competitive-spirit in cattle owners to have the best animal in . 
the village. 

It may be pointed out that among the advantages accruing to co-operates will 
be the improved possibility of obteining Government assistance, (^vernment 
cannot easily assist thousands of unorganised producers which means more or leas 
- -direct dealing -with each indi-vidual. But producers through their co-operatives 
would have direct approach and contact. It is believed by the -^^iter that Tnj llr 
production has sharply declined in Gujarat due, among othen: causes, to shortage, 
high cost of, unequitable-distribution of, and pxofiteeringin concentrates for cattle 
'• feed. Co-operative associations of producers might well have made much, bettor 
use of what products have been available in the last few years. 

(d) As mentioned, details of a co-operative would occupy a large amount of 
paper. These are just .brief indications of how it might work and the early good 
to- result.- 

(e) The only thing to hinder organisation of co-operatives -at present is the 

existence of middlemen, particularly noiddlemen native of the villages in which 
co-operation was to be introduced. By de-vious means they could well -wreck any 
attempt at a beginning unless this eventuality were kept in sight. I do not doubt 
that actual purchasers of village pxoduce.in the form of milk or cream-, including 
commercial dairies, would be willing to assist in beginning such co-opetative enter- 
prises, by paying a premium'for produce of co-operatives. Government might also 
subsidise ^em. ' . 

OorKdusion. — ^The .writer does not underestimate the difficulties that- would exist 
in establishing a village co-operative creamery, - Quite possibly notable work along 
these lines has already been done in some parts of India. As mentioned in the first 
part of these notes, they apply particularly to Gujarat where, up to now, no co-<^era- ^ 
lave creamery or village dairy organisation exists. The object of these notes is not 
to'show how a particular existing system can ,be uprooted and replaced by something 
neW-^-an ipapossible immediate imdertaking — ^but how the/ present ^stemmaybe^a- 
dually. shaped to take advantage of accumulated expcfi^ce and practices in -otnef 
.Dohyihg -countries; in short, how the creamery system first, and then the larger 
fqtctbryCsyatem may be grafted onto xBe Dairy Industry as’it exists. 

\ APPENDIX ni (3). 

CO-OPERATIVE CATTLE INSURAITCE AS A NECBSSARV iGi^T IN EN- 
COURAGING THE BREEDING OF A BETT]^ TYPE OF MILCH ANIMAXS 
Aip) DEVELOPMENT OF DAIRYING IN RURAL AREAS. ' 

. ‘ (a). The Inpian CoPNciXi OF AGKicnjMUBAi. RESEABck./i ' 

- Insurance' against uni^xpected losses caused by the destructipzi of or damiige to 
means of production Is rtniveisally recognised to be .an indisp'enrabl^ feature of 
any commercial eBteipxisd in tiiie mqdem , jWi^out no mdast^ 
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Mm fiorvive serious losses. The smaller the enterprise and the poorer its resources 
the greater is the need for insurance. The livestock industry is no excoption to this 
rule : particularly in the conditions obtaining in India a sound system of insurance 
is an urgent necessity. In thiscoiuitTy cattle breeding is ahnost ciitirelyin the hands 
of small farmers who own only one or two animals each, and these animals are often 
their sole means of stibsistance. Contagious diseases are widely prevalent and these 
either kill the animals or incapacitate them for wotk,^ When ‘ a farmer loses his 
animals he is generally compelled to borrow money at usurious rates of interest in 
eider to replace his stodc : he is always encumbered by these debts wbkh rob him of 
snost of his earnings. Insurance will relieve the farmer from his debts, secure for 
him a better return from his animals and thus encourage him to pay more attention 
to them and to acguiie a higher class of stock.' Insurance uill also attract more 
private capital to cattle breeding and’ dairying, for by eliminating the major 'risks 
&om death and disease the greatest obstruction to investment is removed. Gattle'' 
breeding now, is, for all practical purposes, the poor man’s affair. The direct and 
indirect effect of insurance should be the establishment of a greater number of ade- 
quately capitalised concerns which are in a position to finance the multiplication and 
exploitation of improved cattle. The necessity of insurance has more or less been 
recognised all over the country but the difficulty has been'in devismg a practical 
method of working, an insilrance scheme. 


. Other countries of the world which have been successful in the exploitation of 
Merr livestock have recognised the importance of insurance and its necessity for the 
, development of cattle. The growth of insurance has not/however, been as rapid or 
as widespread abroad, as one would eaqpect. There are many reasons for this. The 
rs IS ne practical difficulty in devising suitable machinery for the frequent inspec- 
tion, identificataon and valuation of animals which is necessary and for the assess- 
Secondly cattle breeders in other'eountries almost invariably insure 
buildings and equipment against lightening, ^re etc., and in doing so cover 
oTift against death from these causes. Thirdly death represents only 

bft dll k)ss and often not the main one. EedUction in value of an animal may 
able A reasons as the effect of diseases or of accident but in rnnumer- 

on livestoeJf cannot be specified. Fourthly since time immemorial losses 

the livestor-b ^ crops have appeared to be inevitable and in countries where 
as a normal item capital such losses arc provided for 

lative aSira aS contagious diseases through legis- 

li.r. nS; Eovemmewa.™ wte ii pfoviSafolta 

in Inia on all serviVo. fr. r * x a'^'erage expenditure incurred by -Governnients 
as against tie eoilix^a?Bii+ about half an anna per iesid per' annum. 

9 of about Ka. 3 per head per annum in the United Sta.tesj - 

countries^^ectinff^^^ made to obtain details of tbe methods followed by 'other 
tTcw Zealand tbe United Stetes, Great Brifain; 

of this ianiven i‘n Switzerland has been obtained. Asumma'ry ' 

working ^ insurance literature gives 'a general insist into the 

share of the burden relating to the financial ss^pect of insurance or the 

comparatively verv W • GoAemment is not available. -Briefly stated there are- 
of livestock. In ^esf companies accepting anything - likcoveiall insurance 

accident, pMturition an/ companies accept risks due to death cauced by 
under the Diseases of caused by compulsory slaughter 

and premiumfe are based'-h?S.'^‘^*‘* valued onthc basis ofmarket rates 

r luiums are pased qh the Bums' insumd and on the pmiod and BCope df covet. 



In tlie United States also tlie development has been very limited. Only one 
capital stock company and about half a dozen small local mutual organisations specia- 
lise in such insuran<je. They insure animals against deaths by fire, lightning, acci- 
dent, parturition and transport hazards. Livestock is valued on market rates and 
premiums vary according to the risk covered and the period of cover. Local mutual 
organisations in addition to insuring against death provide veterinar}'^ help. ' The 
value .of an animal is appraised by a country ofSioer and a premium at the rate of 6% 
of the appraised value is charged. On occurance of death the owner is paid 60 to 
80% of the appraised value. 

In the New Zealand and Australia only high class pedigree animals are insured 
and- these against accidental death only. 

In Switzerland the decision in iregard to the introduction of insuranee is left to 
the Cantonal Authority. It is decreed that when 18 or more farmers in Canton apply 
for insurance the Cantonal authority should take steps for bringing into es^istence 
an insTlrance association composed of the applicants.' The association sets up its 
own esJeoutive and other machinery for the operation of the insurance scheme. The 
Grovernment have laid down model bye-laws for insircance associations, and grant a 
subsidy to associations formed according to these by-laws. These associations are 
practically independant, subject only to an inspection by a duly appointed Govern- 
ment inspector. It is not known what the amoimt of the subsidy is. Probably the 
work of the various cantons is coordinated by a central body but details are not avail- 
able as io how this co-ordination work is carried on. 

• In Denmark cattle insurance is done by co-operative societies some of which are 
very small and some very big. It is not clear from the literature' received as to what 
part the government plays in livestock insurance in^ Denmark, and what subsidy, if 
any, is given. The literature shows that insurance has had a chequered career ; 
various experiments have been tried and it is 'found that neither small organisation 
nor large ones worked successfully. They have found that the ideal is a large organi- 
sation with small branches working in compact areas. If the area is small it is unable 
to bear the whole burden of a bad year’s losses. On the other hand, if the area is 
large the supervision of the animals, and the control of the work are not sufficiently 
, effective to make the scheme a success. They have accordingly found that what is 
necessary, is a large organisation established at a central place with Rmn-U branches 
working in compact areas. 

It will he seen freJm the above that the information received is scanty and is lack- 
ing in details particularly in regard to the part played and the financial contribution 
made by 'Government. It is, howevei clear that in all these countries the initiative 
is taken by the breeders and they work the insurauce scheme with or without Govern- 
ment help. Private companies like those for insurance of human lives are practically 
non-existent. Secondly no attempt seems to have been made to evolve a scientific 
method of assessing risks or calculating premia. Animals are valued at market 
rates and an arbitrary rate of premium is charged. , This as far as can be seen is about 
5% of the value. There seems to be provision, however, to charge additional premi- 
um retrospectively if at the annual genera I nreeting it is found that during the prerdous 
year the income from premium was insufficient to meet the claims. Thirdly, it has 
been found particularly in Denmark, that neither a small organisation nor-a large one 
works successfully. A small one has the advantage of being able to exercise close 
supervision of the animals, b'ttt in years of calamity it is unable to bear the whole 
burden of risks. A large organise tion has the advantage of being able to divide risk' 
over a wider base, but fails because supervision tends fco'be weak. What is found 



176 


successful is a Central organisatioz] with bronches working in small units of compact 
areas. 'Foiirthlyt the inswriince is almost mvariably against death only the reason 
being, probably, that unlike what occurs in Ihia iincconomio producers are 
slaughtered for meat. 

In the present conditions of povcKrty and illiteracy in India the breeder is unable 
to take the initiative and to bring into existence on organisation for the worldng of 
insurances — and that must therefore bo clone entirely by Government. It must bo 
realised that insurance is but a measure of cattle improvement, and government ex- 
pcuditiiro on it is as much a ncressity as expondituro on othox- moaf urns of cattle 
improvomeni liJvC castration, bull distributioJi, disease control and so on. Frequent 
medical examination, prompt attention to oUtbroaJLS of contagious diseases and the 
adoption of prophylntic measures, wluch are the inovitablo oconomitantG of this 
insurance, should constitute a f^rst class healthy (service leading to the prevention 
of diseases and the reduction of losses due to death and debilitation. The money 
spent on insurance is more than repaid by those benefits and tho consequent increase 
in the capital value of the^tock insured. It is estimated that to begin with an annual 
expenditure of about Ks. 1,40,000 will be required to insme nearly 75,000 good ani'. 
mala against death between the productive ages of 3 to 10 years. As tho number of 
insured animals increases so tho charge per head decroaGcs, and as experience is gained 
and knowledge of the risks becomes more accurate the rates of premium can be pro- 
gressively varied until eventually the scheme becomes financially self supporting. 

The main principle in insurance is that it should cover unexpected losses. In . 
the case of cattle the losses arise £com two reasons, viz. the death and the necessity 
for casting caused by factors which render the animals uneconomic producers. 

- assessing those risks we are seriously handicapped for want of sufiScient data. Abso- 
lutely no figures are available for irural areas where the large majority of cattle axe 
bred. The figures obtained from government farms, however, giVe a tough indication 
of tho magnitude of the losses and may onahle a beginning, however, crude to he 
made. 

From the limited data available from farms it is found that animals are disposed 
offer a variety of reasons like low yield, contagious absoiption raider trouble, sterility, 
physical defects and po on. As far as the Government farms in India are concerned 
the disposal from the farms for any of these reasons is as good as death. And tho 
castings are considerable. It is found that the average length of total life on farms 
is 10*3 years for the ^e-buffaloes and 9 • 2 for cows, 5*12 years for tho he-buffaloes 
and 8 years for bulls. Of these the productive life is 6* 1 years or 6*6 lactations for 
cows and 7*2 yeapa or 6*3 lactations for buffaloes. If the insurable age is limited 
to a range of 3 to^ JO years that should therefore cover .the productive period of most 
of the animals. * • “ / 

: . The mortality figures available from Military Dairy Farms for 4 years shoew that 

^ the annual loss from natural death varies between 2 *6% andB*4%ia cowBalid3*7% 

and 5-2% in buffaloes. During the same period castings for the reasons stated above 
amount to 20 to 56% in cow, 9 to 13*5% buffaloes. There may bo something ' 
abnormal in tho year which accounted for 56% of castings in cows, but the figures 
are more illustrative than exhaustive. They indicate a serious but it is believed 
a usual state of affairs and show that fact ors which incapacitate animals for produefion 
and necessitate their castings are reBponsibleformoro losses than those'from natural 
dc^h. - in other countries castings need not represent such a serious loss as it does 
for called aninxals generally jfetch comparatively high butcher prices j in 
fact the animal is discarded as soon as it becomes uneconomic the/loss incurred 
' inay bo veyy small indeed. 
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Thdid is anolih^ seiioixs sotiroe of loss atlfferod from Foot and Mottbh diseaso 
■vrhicli is only partially refloctod in tho ilguies given above. Foot and Moabb disoaso 
may not actually irill an animal but causes very serious losses in milk production. 
The after effects of an attack' may bo economically devastating. Tlio earlier in a 
lactation an animal is attacked the greater is the loss in milk yield, and if the attack 
is virulent the animal goes completely off yield. During the same period as referred 
to above the incidence of Foot and Mouth disease in military farm animals has varied 
from 2 • 4 to 22% in cows and 4 • 1 to 8 • 7% in buffaloes. It appears tliat on the aver- 
age 10% of all the losses in India a* affected with Foot and Mouth disease each year. 
The, average loss in milk production in a cow thus affected is estimated to be about 
30% and it is calculated that at the rate of 2 annas per pormd of milk the aimual 
loss due to drop in milk yield caused by Foot and Mouth disease is about 18 crores 
of rupees. In normal times the loss may be a tliird or fourth of this figure. 

It will be seen from thtf above that castings cause more losses than natural death 
itself and that to afford complete protection to the owner the animals should be in- 
sured, both against death and against factors which appreciably reduce their econo- 
mic value. It is, however, too ambitious at the present stage to afford a complete 
cover against all these losses. It is therefore suggested that to begin with insurance 
may bo confined to loss from natural death between the ages of 3 and 3 0 years. Aftre 
sometime when we gain experience in cattle insurance work and we have acquired 
enough data for the proper assessment of the various risks have been col lected insuran cc 
may be extended to cover them. 

• As explained above there are no data available by which a scientific calculation - 
■of the premium to be charged can be made. It itf therefore suggested that as is dOno 
in some of the countries for which information is available an arbitrary rate equal to 
6% of the value of the animal may bo charged as the annual premium. Thus if an 
animal is valued at Rs. 300 the owner of the animal will pay a premium of Rs. Ifi and 
if his animal dies he will get a sum of Rs. 300. This is but a simple statement of the 
plan. A complete set of rules and regulations has to be drawn up for the operation 
of the scheme. The assessed value of the animal should be less than its market value 
to prevent what is called the moral hazard of the owner killing his animal surrepti- 
tiously to obtain an inflated amount for which it may be' insured. Again in the case 
o^ owners possessing several animals the dangers of adverse selection should be avoided 
by insisting on the entire herd being insured. Otherwise, an owner may offer only 
those animals which he knows are poor in health. Such details may he left over to 
bo worked out later. 

According to the available figures the mortality between the ages of 3 and 10 
years on farms is about 4% per annum so that a premium which is equal to 6% of 
the' value of the animal will maintain the claims ratio' sufficiently wide to meet all 
the. liabilities especially if the work is carried on over a" period of years. 

' It is clear from the experience of other countries that the scheme can be ’■worked 
successfully only in small compact areas. Then only will it be possible to examine 
the animals frequently for- health, watch their movements, attend to outbreaks of 
disoasGs and carry out other mcaBurcs necessary for the operation of insurance. 
Secondly it should be the aim to protect notonly thesuiallhicoderbutalso thecom» 
^aratively larger owners in order IJiat more capital may flow into the business of cattle 
breeding. -It is therefore suggested -that as o beginning one insurance unit be estab- 
lishe'd in ea^ of the iniportaut breeding, tracts of the country and 'another unit in 
each of the important cities for taking lip animals of dairy farms, or of owners possess- 
ing comparatively larger numbers; Tvithin a radius of 26 n^ilcs, Fona start ton rural 

centres and 16 urban centres may be taken up. ' * 


r 
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It ifl ostamatod that ono Yotorlnaxy Assistant Surgoon assisiod hy four Stock- 
men will bo able to oxamine about 3,000 animals onco in six months, protect them 
against contagions disenseB and carry out tho various duties required for insurance . 
Ho will require a clerk and also a peon. On receipt of a proposal for insurance ho will 
oxamino the nuimni conccnicd and prepare a rejwrt of its conditions. The animal 
wiirthon bo valued by liirnsclf and the livestock officer (or his representative) of the 
Province in which the unit is located. The proposal will then bo fonvnrdcd to the 
Oontrnl Directing Committee described below who will after mtch veiificat ion as they 
think necessary issue a policy on receipt of the proscribed xwmiinn. 

In tlio experimental stage it is proposed that the Central Committee should be 
composed of tho Animal Htiabnndry Commissioner with the Go%*ernmcnt of India, 
a representative of the Superintendent of Insurance and representative of Provincial 
Livestock officers and an lusuranco expert. Tho Committee will be responsible for 
determining the policy, for reviewing tho work at intervals and for givftjg general 
direction and guidance. During the period tho executive body for operating the 
scheme will be the Animal Husbandly Bureau of the I. C. A. R. By reason of its 
being rcsponsiblo for registration of cattle, for marking animals for identification and 
for recording births, deaths, sales and transfers of registered animals the Animal 
Husbandry Bureau is obviohsly the best body for operating the scheme. To cany 
out this work the Bureau will require a staiT of ono Manager, one Statistical Assistant, 
two compiitors, two clerks,-ono stenographer and two jicons. This Central body will, 
boBides carrying on the day to day administration of inBUronco, undertake the col- 
lection and study of data necessary to evolve a scientific method of cattle insurance 
with a view to make tho scliome financially stable. 


Tho following is a rough estimate of the cost : — 

(c) For one nnit — 

1 Voty. Asat. Surgeon 
4 Stockmen 

1 Clork .. ». «. .. .* • 

1 peon >. .. a. ^ 


Travelling and Contingencies 


Total for one nionth 
Total for one year . . 


Total annual cost for 25 units 
(by For Central I^ireciinff Committee- 
* Ojid Manager per month 
One Statistical Asstt* 

Tivo computers 
Turo olcrlcs 
Ono Stonographor . , 

Two Peons 


Total for one month 
Total for ono year • • 


Travelling and Contingencies 


Total 

GRAkp, « • 


Ks. 


100 

120 

80 

20 


320 . 

3,840 

1,160 


* 5,000 


125,000 
300 ' 

. . ^ 200 ■ 

. . - .200 

. . ICO • 

.. 125. .^ 7 

.. .'40 •; • 


. . . 1,026 

. . 12,?00 

.. , 2,700 

- ^ ‘ 16 , 000 . 


. ••• 


1 , 40,000 



11.26,000 

9,00,000 


(c) Inedme from 'Premium t 

- In 25 units there .'Will be a total of 75,000 animals . At an average valne -of 
Ra. 300 per animal the premium irom 75,000 at 5% trill be . . 

(d) Claims — Assuming — 

'4% mortality the olaims to be paid -will be , . •« •• . . 


The statements nnder ic) and (i) are crude estimates based upon the unjusti£eble 
assumptioi) that all the 76,000 -ammalB in t-be selected areas ■mil be offered for insur- 
ance. The dgnres are however given for purposes of illustration. In the Lgbt 
of experience gained the premium rate can be s-uitably varied to balance the-budget 
but initially an annual allotment from Government of Bs. 1,40,000 is necessary lor 
the maintenance of the s-taff. 

The examination.of the above proposal hy Govexziment will necessarily take time. 
In -the meanwhile it is 'suggested that -the Central Directing Commit'tee may be called 
immediately to consider the proposal and to decide what preliminary data should bo 
collected. ' It will be borne in mind that absolutely no data are at^ailable at present 
for providing a basis of calculation of the premium or of assessing risks. "Very fe'w 
figures are available in -villages. But there axe about a hundred ca-ttle breeding or 
dairy farms in India, from whose records valuable informa-tion can be collected. 
If the Committee indicates what data shoiild be collected five men on Es. 100 eadhper 
month should he able to collect 8u£S.cient data in -the coarse of six months. With the 
help of these men an acturial or sta-tistical assistant on pay Es. 260 will be able to 
analyse them. The cost of the preliminary investigation will be : — 
f . . Bs. 

5 Clerks on Rs. 100 p.m. .. .. .. .. 500 

1 Statistioal Asstt. @ Rs. 250 .. .. .. .. .. 250 

. 760 

- Cost for nine zuontliB «. .. .. .. 6,760 

Travelling and Contingenoies .. .. .. 1,750 


ToxAZt . . - 8,500- 


Before being sent -out the clerlm will be trained in the Animal Husbandry Bureau - 
.so that-they 'may be able to know what kind of records to expect in -the farms and 
.where they, shbidd look for the required information. _ . ^ ... ^ 


APPENDIX. 

Livesfooh Insurance' in various couniriest 


-r,. • . ^ ^ , 

■■ This is a summary of -the information on the above subject received so far by tha 
fhdiah Coundl of Agricultural Eesearch £com foreign' countnes. These include tiia 
J. S. A.,* Great Britain, New Zealand, Australia, Denmark and Switzerland.' •' 

1; United States of America ; . ‘ 

Most of the farmers in the U. S. A. have their jrarmsteds, including livestock 
nsurcd against fire and lightening. In most cases loss'firom -windstorm is also includ- 
'd. These rides are therefore not-covei-ed -by purely.livestocfc' insurance organization ' 
rhich term -Infers to- insurance of livestock against loss by disease ;ot' accident. -.Diva* 
took Insnranc@*%i tins -sense has had limited development in the U.‘ S. A- 'O^y 
>ne Capital Stock Company and about half a dozen small locaZumtual -organiza-feiosa 
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8pooial]£o in rucIi iusurn-ncc. Mosfc of tliis iiiMirauc^ linn covered vrorfc — atiimals 
particularly inulcR, but a limited nubniber of covth and otli^'r bovines have nlFO be^n 
insured. 

The Hartford Livestock Insriraticc Co7np(i7>tf and a few other smaller compaiu^*R 
cover loss oflivestockby lire, light oiiings, acckVnl, disease, parturition and tTAiif?poTt 
hazards, Livestock are insured for thf'ir inark^'f- value and premiums varj- according 
to risks covered and period of cover. They insure draft, dairy and beef animals, 
and also show animals. Indent iiicat ion is by description and/or marking. 

Local mutual organizations : 

These arc called the Mutual Livestock Il^plac«*ineut or Prot^’ciivc Ah&ociatioirs, 
and in addition to cattle insitranco aim at providing veterinary aid to the members. 
These are incorporated luider Slate laws and arc co- 02 >erative organizations luidor 
board of directors and Laving other features of such organiKitions, The value of an 
animal for insurance is arrived at by an appnii?al m«d^ by a coimlj* officer. The 
oovexago is 60 to 80% of the appraised value and the preiuium rate is about 5% 
of the appraised valu*'. The Association cliarges a small inenib*'rship fee at. the time 
of application. All policies carry an assessment clause whereby meanbers may be 
required to pay under special circunistances, amounts in addition to the tpecified 
premiums. This contingent liability is limited to an umormt cqunl to the cash pre- 
mium. 

The losses for a G-year period for a typical Association weto 2-38% per year on 
oattle and 4*1% per year on horses. Mortality rates were considerably higher for 
older animals than for younger animals. Ziosses were considerably lower on high 
valued animals. About 4/5 of t-lio losses resulted frota natural causes and the rest 
were accidental. 

B. Great Brftaz9i ; 

There arc a few British (^mpanies accepting insurnuce of livestock in Britain 
Proposals reach the company through agents and r dairy and sometimes beef 
cattle. Bisks covered are death by accident, a« » ■ rition and disease excluding death 
1^ compulsory slaughter xmder the Diseases of Animals Act and some similar cases. 
Premiims are based on sums insured for and TOry as ilie period and scope of cover. 
Valuation is based on market value. Identification is by name, description and/or 
ear markings. There is no regular system of inspection. A veterinary surgeon's 
report may be required at the coxmneucement of insurance. 

C. Neu> Zealand and Australia : 

Only high class pedigree animals aie insured by a few iiisuranco companies 
mainly against accidental* death. There is no State Jnsurance of Livest^k. ^or 
is livestock insurance very popular. No details have yet been obtained. 

D. Smizerlandi * ^ ^ 

Decision in regard to cattle insurance is left lo the vorious Cantonal authorities. 
"When at least 18 farmers make an application for insurance the Cantonal Authority 
should form a society of the farmers. The society appoints its ovm executive to con- 
dust the wOTk. .The society is subject oidy to an inspection by a governiriment 
inspector. They receive a subsidy from goveinineni and have to work in accordance 
^with the bye laws laid down by government. 

- . After formation of the society the Secretary draws up a list of animals be- 
'lon^ng to the j^ties.^ Out of these very young 'calves, very old animals, sick or 
suspected animals and animals belonging to dealers or located at places inconvenient 
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for iuspectioii are not insured. Animals which are shifted too freqnentlj or are 
ill cared for may also he refused insurance by the members. Newly purchased 
animals cannot be iiisixred for ten days unless certified healthy by a veteriaarian. 

Sale, purchase, tranfer and killing of cattle must be notified within 8 days 
Contravention of tlfis renders the owner liable to fine and cancellation of insurance on 
those animals: ^ ^ 

Insured animals cannot be insured for the same risks by another company. 

The only entrance formalities are the valuation and the filing of complete 
<3escription brand, tattoo/etc, of the animals by the Valuation Committee and the 
registration of the animal in the book. Animals are inspected each year in May 
and Noyembei. ^ 

An entrance fee is charged for each animal. Bates of premium are decided by 
the General Meeting who also decide about supplementary premiums if necessary. 
Those must be paid within 14 days of the decision failing which a fine is imposed 

^^The Commiftee must be informed in all serious cases of sickness or loss of ooii*^^ 
ditfon. Eirst r id', nd veterinary &id must be pro'vided and instructions of the Veter- 
nary surgaon must be followed. In special oases the society may provide additional 
advice at it4 own cost. 

Damages arc paid on loss following illness or accident and the amount varies 
according to the conditions of health and state of meat on death. The Committee 
de' idea on the amount of damage to be paid and this payment is made within 30 days 
of xhe accident. 

No damages are paid if the death or the accident is caused by the owner^s negli** 
gence and similar causes. 

Disciplinary fines are imposed and in certain cases the members are deprived of 
the r ri^ts. 

E. Denrmrk. 

“ A Society is set up on Co-operative lines and a Board of Directors elected. The ' 
purpose of the Society is to reftind the loss which a member may suffer by the deatk 
of horses ox cattle, when the death is a consequence of illneas or accident, but do not 
originate from cattle plague, fire, floods or other acts of ‘God as well as war. Only 
such cattle and hbrscs as arc found to bo absolutely healthy and well kept are insured. 
Very young and old animals are excluded except on special terms. , The oompensa* 
tion to be paid is reduced if the loss is caused by ne^genco of owner,^ his failure 
to privide adequate veterinary aid or his failure to obey thojnstructions of the Doctor, 
The maximum values for cattle and horses axe fixed . Animala of lower value are not 
insured. The rules provide fox the prompt payment of premium and compensation. 
In case the compensation to be paid becomes too great the Board can take a limited 
loan or/and levy extra fees ficom the inembexs. Under the Buies the Board has 
very extensive powers. 

« f I • ' ' * 

, C(U&e Insurance m Denmark, 

Cattle insuranoo in Denmark is done by Co-operative Societies. The Societies 
are usually very small comprising only single village or district and often only a 
certain class of the inhabitants in the village for instance big or small formers. 
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Qoito often HotBO Insuranoo Sooieties and Catilo Inmiranco Sooiotics arc separate 
but it does happen that the insoxanoe sooietioB arc mixed but then they ha^e a depart^ 
ment for horses and another for cattle. Besides those small co-operative societies 
a few big sooieties ^ist which comprise for instance a Taluka or even a District. 
Finally there are 2 aocieties comprising the whole country. It has been tried several 
times^ especially during the war year of 1914: to 18, to form limited companies doing 
business in this kind of insurance but they all eventually went bankrupt and iu 
Denmark as well as in the other Scandinavian countries no cattle insurance exists which 
is not based on mutual assistance and co-operation. Most of the small co-operative 
woieties have certain limits for the number of cattle which is admitted to the society. 
And they do not usually admit horses which are us'^d for other purposes than agricul- 
ture. Therefore a number of big farmers and other owners of cattle and horses can- 
not become members of the small societies and they are the principal members of the 
big country-wide societies. 

It is normally considered that small societies are preferable because the big in- 
dividual risks which as a rale follows this kind of insurance can be limited 
in these small societies where the members know each, other and control each other. The 
weakness of the small sooieties is that the basis of equalisation is too small if for in- 
stance a' serious illness ^ould strike a comparatively big number of cattle within 
the limited area of the society. Insurance can therefore be more or less theoretical 
because the premium which is to be paid will increase at the same rate as the loss.^ 
If the societies would try to form a reserve fond, the danger in this respect could be 
reduced, but the small sooieties do not usually like to do that and the result is 
that they sometimes have been dissovled when there comes times with heavy 
losses. The best way to consolidate the small societies would be to organise the 
in mutual insurance societi^'s comprising the whole country, but operated in such 
a way that the small societies keep their solf-goveinment and thereby the mutual 
interest. 

APPENDIX ni (3). 

(6) Sbi Rao Sahtb^M. S. Pai*aniappa MunAnxAB, b.a., Eokobaby Secketaby 

COIMBATOBE CC'-OOPEBATTVE MZBE SUPPLY DKION, ANB Db. ZaL R. KoTHA- 
VALLA, B. AG., AbI HuS. (BoM.) B.SO. AGBI. (EbIN.), B.B.B- (ScOT.), 
n.sc., Daiky Development Abviseb to Government op Inbia. 


INTRODUCTION. 

Cattle whether for work or milk form the main asset of the poor agriculturist 
1^ In^a. The investment in cattle is generally either from the money carefully 
saved for years or borrowed by the cultivator from the money lender at an exhorbi- 
tamt rate of int^est, so that the maintenance of his cattle possession in sound and 
serviceable condition for as long a period as possible is the constant care and anxiety 
of the poor ryot. AV hat with the difficulty arising out of the scarcity of fodder^m 
certain seapons of the year and the lack of protection of his stock against bovine 
msoMeB, what should really be loves, labour, is a night-mare to the pooragricultuiist. 

workmg iu close contact with the agriculturist it is a well known fact that 
tioTi^ ^^dency is not to go in for costly animals (either for work or milk produc- 

—moatlv that involves the in vestm^t of a larger amount of capital 

other averse greater risk of losing the animal through bovine diseases or 

fall an easier nrev “ irony of nature that the better-bread animals 

developed astamoutf^r^m^ ^^^nn^tances. This outlook of the^agricnltujist 

i^riotrshandicanBin expmence of generations forms one of the most 

standard of the cattle wealth of t:he country. 



The cultivator rcalieoB the advantages to "be derived from maintaining better -type' of 
cattle, but he feels at the same time that the' risk to be undertaken in the matter goes 
much beyond his means. . It is in this respect he is required to be fortified in order to* 
encourage him to strive for improved stock, and there is no better way of achieving 
this than to protect his interest through the insurance of his oa'ttle. Cattle insurance 
is more or less an unknown thingin this country, and where attempts have been-made 
to' introduce it, the amoxmt of premium demanded is so high as to make it prohibitive 
even for the owners of valuable highly predigreed stock, not to speak of the poor farm- 
er, to take ad'vantage of it. An organisa-tion wMoh would protect the interest of the 
individual farmer in this respect is, therefore, to be thought out and there cannot be a 
better one than a Co-operative Cattle Insurance Society which would fit in with 
other co-operative efforts designed to promote his interest, sitoh' as a Co-operative Milk 
Dnion which assures him a market for the milk and thus encourage liim in looking 
after his stock better. ' ' ' 


PkinoipiiES Involved. 


• 2. - Since the gi'sdng of an outline of such a Co-operative Cattle Insurance Scheme 
on hypothetical factors would be a di£Q.oult matter and would not aer'^e any practical 
purpose, a detailed scheme prepared with reference to the Coimbatore Co-opera tivn 
Milk Supply Union, with the working of which the authors are intimately comieoted 
is given below as an illustration. Before, however, the details of the scheme can bo 
dealt with- some of the principles involved in working out such a scheme will have to 
be considered' and they are as follows : — ^ 


‘ (i) JPixiiig of Sum Assured . — ^The risk to he undertaken on an animal ■will not be 
its. actual value on the .date of entry into the scheme, because, firstly in the case 
of milkin'g animals the va lue increases till about the 3rd lactation and then deorea ses as 
the ageincreasos. Secondly, the owner of theanimalwill notbeinclined totakecaro 
of it, when it falls ill, if ho is sure to get the full value on its death. And thirdly 
even in the case of human hein ga the risk undertaken on th e life is only a small portion 
of its real worth. The proposal, therefore; is to insure the animals from the 3rd to 
10th year. Sum assured 'will ho the average arrived at on the basis of the table given 
in Annexure ** A and on the value to be fixed by tbo valuing committee. It is 
tT>er6fore,-propoaed that the amount to be assured to the owner should be ' somewhere - 
about 7(^% of the actual •value of the animal at the time of the insurance. 

.(ii) Selection of -Animals . — ^The risk to bo undertaken will only 'be on selected 
livestock. ; A inilch ' animal begins to have its real v^ue after its -firrt cal'sang. . It 
keeps on increasing in its utilhiy value to the owner till the fifth or sixth cal'ving. '' The ' 
■maxinpim life of. a 'well bred hhimal is bn an average about 15' years ' but its • value 
deteriofates after the age of ten. ' •• ’ ' - 


• ' Medical Fitness and Valuation . — Apart from' the 'competent officer who' will' 

. be employed by the -Society to medically examine the -animals to .'•ascertain ' theii; 
conditiqn ‘at the time o'f insurance, the. government department dealing- with- animal 
-hlisban&y would also permit its staff working in the area of operations of the .CTniori, 
to give medical ceitificate.offitncss ofthe animalonanagreedTee.j. This amount will 
^‘he - payable . to' the government officer as his pri'v^ate fefes, by 'tlie Soci^y. • 

= : ■' - A Committee constituted by the' Board' will- vhliie tbe animal .an'd'fix the 
stim; to' be assured.' The sum so'a'rrix-ed’ at'^ will remain constant lipto the -time the 
aniihai completes, 10 years .of age.' ■ ' ' > . . ' 


V (uy.Agentfi.'^^jCSfO 'Insurance Scheme can- work Buccessfully - watHout 'properly 
accredited agents h6fe.g Jtppointed a,a 'th^ will •have to :qaii-<7'a'sa . buainessi..-.' "Every • 
society affiliated*to-me' Union will be -treated as^an agehtl j- AHy '^ther Cb-operative 
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Society or person approved by tbo Booioty will also be enrolled os on agent to canvass 
buaineds. Tbe Commisaion payable to be fixed at 6 of the premium collected botb 
from tbe owner and tbe G-ovornment, The agent will be held rcBpousible for all the 
portioiiloro given by him regarding the animal. All premia will be annual and pay- 
able in advance. 

{vi) Instrumcnt-Gf Ooniract . — The policy w ill be in the form of a certificate of risk 
with a statement of contract and a schedule giving details, of the owner, description of 
the animal, the value of the animal, the name of the agent, the premium payable 
annually, the date from which risk is xuidcrtaken, the value of the risk undertaken 
on the animal, the date of the expiry of risk unless renewal premium is paid and 
such other particulars of the contract. It will also contain the general conditions 
nd regulations and it will be duly signed and sealed. All animals ^nll be identi- 
cd by a mark which will be the patent of the Society. 

i^ii) Olaims . — ^The death of an animal must be reported to the agents or the 
Society by the member owner and they in turn will intimate the. same to the authority 
concerned in a prescribed form to wliioh u^ll be attached n certificate from a recognised 
veterinarian of having seen the dead animal. Tlic?c two certificates shall accompany 
any claim form. The claim amount shall be paid by the Society and be handed over 
to the authorised agent of the Society, who will sell the carcase at the best market 
rate, to the credit of the Society. 

{viii) Premium- — Pecovery from Government . — ^Thc Society shall prepare a 
monthly statement of 76% of the premia payable to the Society by the Government 
and get payment of the same, instead of applying for individual cases, to avoids 
uunecessaxy coirespondenoe- 

(ijc) Pccovery Premium Amount . — •'Where a'lUilk Society is the Agent, the 
bye-laws may be amended to permit deduction of premium and renewal premitun 
amounts due from its members from milk paymclitB. The agents must, however, 
see that the renewal premia are collected within one month from the date of expiry 
of the risk as otherwise the cover on the animal would lapse. 

(a?) To be run mainly as a Oo-ojpcroiive O/pawfsaft’on.—The Co-operative character 
of the Scheme will be maintained by admitting all policy-holders as members by 
receiving a nominal share capital of 4 annas. The Soard of Management will consist 
of the President and the 'Vice-President of the Coimbatore Co-operative Milks 
Supply Union,Ijimited, as ex-officio President and Vice-President, and seven members 
elected by the policy-holders from^ among themselves. The Officers of the Animal 
Husbandry department in cliarge of the district or circle will also be 'ex-officio 
Director. The' Society will bo affiliated to the Co-operative Milk Union. There will 
be an Executive Co^imittce entrusted with the day to day management, including 
the Pxesidentandthe Vice-President and tlircc other members of the Board elected 
from among themselves^ 

, (a;i) JEix^ert Advice . — The Society shall engage a consulting actuary td,^advisc 

the Society on actuarial matters. Apart from advising the Society on the preparation ‘ 
of premia tables, he shall also carry out the periodical valuations. Por this workJie 
shall be paid by the Society. , ' 

SoHis&ns FOB Co-oP33RATrvE GatMiE Tns obanoe. 

^ 3.^ This^ scheme is proposed to be run in conjunction with the Coimbatore Co- 
operative Milk Supply D^nion, in the district of Coimbatore on the following^ terms 

(a) The number of milking animals tha't will come under this Scheme will be 
about 6,OOC, of which half always will be in milking. Thus the number of milking 
animals v/ill be 2,500 and non-miHdng animals about 2.60L at any time of the year, 

under protectiori of the Scheme. ^ 

. ‘ft ’ - . 
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.(6) The risk io be undertaken under the Bcheme will be limited between the 
period theanimal begine to calve, i.©., about the age of 3 to 4 yeait, and the end of the 
5th lactation or say the age of 10 to 11 years, depenoing on the group in which it is 
.included, taking into consideratioii the breed of the animal, the locality in which it is 
kept, the status of the owner and the overfall health of the animal at the time of 
entry. 

% 

(c) To be^ with the amount of premium can be fixed only on an arbitrary 
basis, because there is no data on which any scheme of cattle insurance can be based to 
suittheconditionrt of our country and our cattle. Asa beginning must be madesome- 
where and as early as possible it is better to make it in a place where the required data 
can be made easily available for inaugurating future schemes of cat! le insurance and 
where a Co-operative organisation looldng after the intereot of the cattle of the culti- 
vators exists. The Coimbatore Union has got a very large area of operation and 
coverfc more than half the diST>iict. There is every likelihood of exten^ng the area 
of operation for the whole district in the near future. As this scheme can be consider- 
ed a pilot-scheme it is just and necessary that both the Provincial and Central 

^ Governments should come forward with all the help required to give a fair start to the 
scheme. 

(d) As this scheme will come under Accident and Miscellaneous Insurance, a 

sum of Bs. 1,60,000 will have to be invested in Government Securities and these 
securities must be depositea with the Beserve Bank of India. amount of Es. 

1,60,000 together with Bs. 7,600 for organisation and ofiSce expenses for each year will ' 
have to be given by the Government as a free grant to the Society. The Government 
must also undertake to pay the Society 76% of the premia payable on the insurance 
of cattle and also 76% of the claims that the Society will have to meet in the first 
ten years. This will result in the creation of o^. Beserve Fund which will be equal to 
the premia received, less 26% of the claims and other expenses of the society during 
the first 10 years. At the end of this period the society will be in a position to work 
oat, the exact amount of the premia that may be necessary to be paid to meet the 
claims, to cover the running expenses and to put by a portion of the premium income 
in the Beserve Fund. 

' (c) The amount covering the risk on an animal need not and should-not be its 
full value. It may be fixed by a Committee of experts at 70% of the probable maxi- 
r mum market valucbf the anima 1. The animal will be under insurance for the entire 
period frord its entry after the age of 3 years to the completion of the age of 10 years 
' provided, the 'contract is kept in force by payment of renewals on a presumptive 
actuarial basis. For cxanyple, the total premium payable on an young animal valued 
at Ba.^,250 will be Bs, 16 in all, of which Bs, 4 will be paid by the Cattle owner, if 
the animal is tender insurance for 8 years. If the animal die’s*, the owner will get the 
•full *100 rupees risk on the animal of which Bs. 76 will be borne by (Jovernment. 
The.yotDager the animal the lower willbethe premium as the risk will be greater in 
^tbfe case of older animals, ' / - ' * 


number of animals approaching the masdmum lim^ in valu^is not expected to*exceed 
1,000.' The average value of the animal may therefore be estimated at about Bs. 260 
Thus the maximuin premium payable bn suchan animal willhe only Bs. 24, of which 
owner 'will bear Bs. 6 only. If by mishap, the animal dies; the ^o^er will get 
- Bs. 200, This mil be a great inducement for the agriculturist andhndividual catile 
^ ownbra to keep better type of cattleastheriskinvolved will be considerably reduced 


- ' (/) If all the 6,000 animals come under this scheme, the animal premium income 

will be about Bs. 16,000. The premium payments by members of the Milk Societies 
may be mbde compulsory under the bye-laws and the amount collected from the tnilV 
money. . The average value of an animal will range from Bs.i60 to Bs 4nn 
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(o) In the scheme ns outlined nbove the commitment to Gorernment tv 31 ha 
to the extent of nhout Bs. O,37,D00 for running the scheme for 10 years. This mil 
comprise a non^xeciirring grant of Rs. 1,50,000 for starting die sAcme, ana »c 
recurring expenditure Rs. 3,87,500 vrliicli willincludeRs. 500 for 
eationjRs. 11,250 on tlicprcncdumprymcntBandnbout B8.20,000lowaTdfi76%oftlic 
claimamount, on tlic basis that about 320to 16C animalsmay diom n year. 
to tbe benefits wliicb are expected to accrue from such a hcliemc to the a^cnlt^st 
the amount is mere nothing, and if the enthusiasm displayed by the members of the 
Milh Societies of the Coimbatore ISlilk Onion' at the time the preliminary cnquincB 
relating to the scheme were carried out, is ary criterion, the bucccss of tlic scheme is 
assured. A pilot fioheme of this nature' will provide invaluable data and experience 
which will come useful for the introduction of such schemes in otlicr parts of the 
country. 

ExraKDirunE IirvonvEP. 

4. The details of establishment and other expenditure involved in the above 
scheme arc as follows r — 





. PirstYcar. 

Mnnagor 

Ks. 

12S-26-200 

' Bs. 

1,500 

tFochnical officer 

Us. 

100-10-160 

»r 

1,200 

AccoimtfUit 

Ds. 

76- 5-100 

fW 

000 

Typist-Clerk 

Ddfl. 

00- 3-75 

»t 

720 

Peon 

Db. 

26- 2-36 

*9 

300 

Agency CoTnnftisaion @ 01% 



»> 

1,000 




* »» 

5,620 

Posfcsge statiDnory. books und forms 


9f ^ 

800 

Travelling of Ihlanagcr and Doctor 


#» 

1,080 




Total Bb. 

7,500 


ANNXXtms A. 

Annual premium payalJe^mi each animal to assure the pat/menf of 70% of fh^ 
jalue outlie animal^ in case death • 

Rate of premium on every hundred rupees of risk on an animals The risk bn 
m animal is only 70% of the value of the animal at the age of entry. ' 



Age of the 


- 

Prominni on ovciy 


animal. * 



Rs. 100/-. 


- 3 



1-13-0 . 


4 



. . 1-14-0 


5 

:• 


1-15-0 


C 



2-0-0 


7 ■ 



2-1-0 


- .g.- 



.. 2-2-0 ■ 


0 

. . 


2,:-4:-0 


' V 


' nib i;ahle is governed by the following rWes 
{i) ITo portion of the premium is refundable on anyaccount. 

(w) The value of the animal will be certified in the form prescribed for it by a 
competent audiozity working with the Society. 
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(m) The authority nominated hy the Society shall also certify to the good health 
of the animal to be insured. The owners of animals must allow these animals to be 
protected from infectious diseases by a person authorised to do this work, but they 
will not be charged for the same. 

{iv) One month’s time will be allowed for payment of renewal premium, but the 
premium will be payable in advance. 

(«) The risk undertaken will be for sums of multiples of twenty five, and the 
value of risk on an animal will be for the nearest such sum and not on the actual 
calculated 70%^of the value of the animal. The rules must be so simplified as to be 
easily understandable by the villagers and illiterate persons. The lowest risk value 
will be Rs. 100. This will eliminate all lower- valued and ill-bred animals coming 
rmder the scheme. - * 

(vi) The rate of premium for every one hundred rupees of risk is given in the 
Table. Ror increased amount of risk the premium to be paid will be directly propor- 
tionate to that amount. 

APPENDIX m (4) 

HORMONE THERAPY FOR INCRBASINO MILK PRODUCTION IN 

INDIGENOUS STOCK. 


(a) Dr. P. Bhattaokabya, Izatkaoab. 

For any single country in the world, the size of the cattle population is the largest 
in India; the total output of milk is no mean either, its volume is second only to that 
of United States of America . The imposing numerical size and the volume of total 
outputibeoome, however, of little significance when one 0,ttempt3 to look at thej-e from 
a more realistic angle. An average Indian cow in this country yields hardly more 
than 600 lb. in a lactation period. Cows of the best milk breeds under farm condi- 
tions give about 4,000 lb., whereas in some of the Western countricB the average milk 
yield comes in the region of 10,000 lb. The seemingly large total output when set 
against — availability per day per capita of human population — turns out to be hardly 
7 ozs. as compared to 39 ozs. in United Kingdom. In view of the fact that in the 
dietary of vast majority of In dians, milk and milk products a lone constitute the source • 
of first class protein of animal origin, the position of milk supply is very deplorable 
indeed. The nutritionist find that the supply falls far short of the requirement and 
the situation can be redeemed only when the present output is increased by three or 
even four fold. The task of augmenting milk production^apparently is a problem of 
first magnitude. 


During the past century the figure for human population'in India has assumed 
_.an enormous size. This inordinate poptilation pressure has 'necessitated the large' 
produerton of primary foods and these in thei c turn has called forth large mobiksa ti on 
of motive power for agriculiura 1 production . As the source of power supply f or Indian 
^ agriculture is mainly cattle labour, the interest in stock has inevitably shifted from 
'milk production to one of work production. The stock-owners were driven to look 


more for draught than for milk quality. This shift in interest together with the 
deterioration of environmental condition, particularly in nutrition during the inter- 
vening period, has made the complex: problem more complicated. 

MEANS OF AUGMENTING MILK PRODUCTION IN INDIA. 


It hafi become imperative now that due attention should be given to improve 
the milk capacity of Indian cattle and all possible avenues should be explored for ite 
realisation. ^ 

MdlOAR 
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^lic following ato the poFsihlc mcnnii LyAvhich the milk yield can be incteoEed 

(] ) By improvement in the genet icnl make np for milk ehr rnt tert. This can be 
done by Eelcctivo breeding and if nccetcniy, by introdnclion of better * milk ’ 
genes from foieign breeds, 

(2) By improving conditions for feeding and moi.cgcmcnt . 

(3) Direct ly| by induction and/or nugmentr.t ion of lactation in heifers ana cows 
by hormone therapy, 

(4) Indirectly, by nrihii'g fertility }»y hormone treatment which ultimately will 
enable increase in milk production. 

The first one is n time consuming process and it will take years before any appre 
ciablc result can he obtained. The second is rather a difficult problem and is inter- 
related with various other factors and cannot he taken iBolntedly, The thiid and the 
fourth experiences, if effective, arc likely to give immediate results and might 
ease the a onto condition of milk shortage. 


PBESENT STATUS OP HOBMONE THEBABY. 

In this note the present status of hormone therapy in increasing milk production 
is being outlined. It is hoped tliat this may form the besis of discussion in this 
committee a^stohowfar thchormona.1 treatment to Indian Livestock is likely to prove 
effective in increasing the milk production. 

Although the exact mcchanit'm of endocrine control of development of the 
mammary glands and iiiitia.tion and maintenance of lactation is not yet clear, it has 
been well established that in normal animals the oestrogen alone or in combination 
with progesterone brings about mammarj’- development by stimulating the secretion 
of ma.mmogenic duct-giowlh-hormonc and mammogenic lobule-alveola r-growth 
hormone of the anterior-pituitarj'. The initiation and continuance of milk secretion 
is caused bj” the lacl ogenic liortnoro (prolactin ) of the anterior pituitarj'. That part 
of the lactogenic hormone which only initiates lactation is Icnown a j lactogen ard the 
other factor which enhances the alrea dy established lactation is known as the Galacto- 
poictic factor. The th5'ro5d and the adrenals have also been found to he connected 
to some extent to*lactation . Although llie report s on the effects of thyroideci cmy in 
lactating cows are conflicting, there is better agreement about the fact that administ- 
^byroid and thyioxin to intact animals effects an increase in milk .secretion. 

atonal cortex hormone is also stated to be necessary for lactation ns ablation of 
tne adrenals preveij.ta normal milk secretion. 


DTEECT METHOD OF HOBMONE THEBAPY. 

Use pf Antvirlof Pituitary Extracts, 

cr-iricd out in England, America and other countries on laboratory^ 
+n inoTPo — . sheep andgoats Lave definitely indicated that it is possible 

V/iY?atia 7 ^ «^'cretion by the administmtion of Anterior Pitintar 3 »^ extracts, 

bvininetin produced significant rise in milk secretion as much as 25 to 60% ■ 

dW not ramr, sin lactating cows. Some cows^ however, 

evideni onW ^ others the effect was of temporary nature and beer mo 

howexrer ^ downward trend of lactation. Evidences were not Jacking, 

lactation 'PI n ** that injections were more effective duriiig the rising phase of 

S^Sron in 

in anterior pituitary oxtraots have also been reported 



Administration of thyroid or thyrojin. 

There lo general ngrecmcni: that adminiatratiou of thyroid or thyroxin effects 
i ncreased miHc production . v As a res’ilt of injection of tliyroxin or oral administration 
of desiccated thyroid to eo vva, several workers have reported increased milk producrion 
accompanied hy appreciable increatle in milk fat and non-fatty solids. - 

Use of oestrogens. 

J[n early experiments, administration of oestrogens to lactating cows also demons- 
trated beneficial results. It produced increased output of milk solids, although with 
a slight decrease in yield. 

Use cf synthetic oestrogens. 

High cost and limited supply of the various hormone preparatienc xestneted the 
use of hormone therapy for increasing: milk production to academic interest. The 
discovery of synthetic oestrogens like diethylstilboestrol whiob can be produced very 
cheaply, and the finding that it can induce lactation even in virgin- animals aroused 
wide interest in the possibility of artificial induction of lactation for practical dairy 
purposes. In recent years milk secretion has been induced in virgin goats by inject- 
tions and also by injunction of stilboestrol in. the udder. In America 100-200 c.c. of 
milk were obtained from 2 female kids and 000-6CO c.c. from two yearling goars^ In 
hlngland by injunction method npto 2 lb., of milk per day were obtained fi:om a 
virgin goat for a period of 28 weeks. 

During the last five^yeors, extensive trials with synthetio oestrogens have been. 
?aTried out in Sngland and America on virgin heifers and barren cows. The miTk 
secretion varied from negligible quantity to a peak daily yield of 34 lb. In on© case 
a.dmlnistrntion of a total of 273 mg. of stilboestrol- dipropionate ovci a fourteen- 
week period produced 8,046 lb. of milk aud 383 lb. of butterfat in 306 days, out of a 
33 month-old barren heifer. 

In one set of experiments in Hngland with 30 nulliparous heifers, barren cows and 
free-mariina subcutaneous implantation of a total of 2 • 6 to 6 gm. of dietliylstilboe s 
into each resultecl in widely difierent^degrees of milk secretion. The lactation curve 
in some ca se j were comparable to normal lactations. Th e b5=3t response was obtained 
in a dry cow which ga ve a total yield of 7 40 gallons with a-peak jdold ot 3 .gallons daily. 
In another series of experiments witli about 60 heifers and cows, the yield of m-iHr 
in the majority of heifers approached what might have been expected in a ‘first lacta- 
tior. A study with as many^as 140 cows and heifers treated with ‘tablet implants 
of stilboestrol or bexoeotrol showed a production of over 130 tons of milk, even with 
incomplete milk record. Someof these animals gave commercial yields. 

In an exploratory e:perimenta oatxied out at Izatnagar, 8«44- lb. of milk have 
been obtainedfrom a nulliparous Hariana heifer in 162 days by stilboestrol treatment 
the peak of daily milk yield being 5 lb. 3 oz. Another sterile cow gave' 1,246 lb. of 
milk in 209 days as against 2,910 lb. in 307 days of previous lactation. 

Considerable amount of work has already been done and is still in progress with 
regard to the most effective method of administration of s 3 mtheljic oestrogens. Some 
workers haye found subcutaneous implantation of tablets to be more effective than 
parenteral or oraladmimstration oftnehornome. Othershave found that simulta- 
neoue injection of a slo wly acting and a rapidly" Acting ester ga ve better xesdlts. There 
is fatill controversy of opinion on the point- -. 

* A*-.'*" • 

Tne stilboestrol treatment in most cases was accompanied by ovarian liypoplasia 
ancT nymphomaniac syndrome ana sometimes caused pefvfc fracture, ^ 
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Although oeatrogeiiB induce milk secretion in nulliparous heifers and cowa they 
will not augment lactation in lactating cows. According to aomo workers oestrogenic 
induction of lactation should not be attempted on heifers which are intended to get 
in calf in future as it is likely to produce some reproductive disorders. As against tluB, 
there is evidence that a large proportion of heifers with normal ovaries which had 
failed to get in calf before became pregnant after silboestrol treatment. , 

Use ofiodinated casein. 

-r The scarcity and the heavy expenses involved in the large scale use of thyroxine 
have been greatly solved by the finding that iodinated casein possesses activity similar , 
to the natural hormone. An average increase of 10-6% with a maximum of 41 %• 
milk yield has been reported^to be produced in goats by feeding 6 to 10 gm, of 
iodinated casein daily. 

In cows by feeding iodinated casern during the middle and latter part of lactation 
milk yields have been substantially increased by 3BjngliBh and American workers. 
The optimum dose suggested by experiments in England is ore which produces aug- 
mentation of milTr secretion by approximately 20% without producing hyperthyroi- 
^ dism and loss of weight. It should, however, be iiuderatood that the artificial increase 
in yield must be supported pan passu by the supply of additional food. In England 
and Wales extensive trials have been carried out on commercial herds to determine 
the practicability of treatment of cows in mid-lactatioh during the later winter months 
with iodinated casein. A mean increase of 22-2% in daily yield was obtained. On 
an average the increase in. milk production was approximately 260 lb. per cow. Sive 
hundred and thirty eight cowa, each given a constant doae of 20 gm. of iodinated case- 
in produced an increase of 100,000 lb. of milk. Eroma study of the record, it has been 
suggested that iodinated casein could be used as a practical measure(a) if fed to select- 
ed cowa for periods upto 2 months in later winter (6) it should orly be used on those 
farms, where greater pioduction could not be obtained by increase in the efficiency of 
management, disease control and by better feeding, and (c) heifers should not be treat- 
ed unless well grown, nor those cows which are late in lactation and still giving a 3 deld 
of 2 gallons. The treatment with iodinated casein has been found to be an economic 
proposition under the current price of milk in England and ‘Wales during the war-time. 
Indiecriminate feeding ofiodinated casein is frought with the danger o± rapid develop- 
ment of hyperthyroidism and the train of disaster that follows at its wake. 

“Wh^her or not artificial induction of lactation will be desirable in normal dairy 
practice is yet to be determined. However, it seems to have a definite promise in 
dealing with sterile heifers and cows* 

INDIBECT METHOD OP HOEMOHB THEBAPY. 

Losses due to impaired fertility. ' 

Sterility or impaired fertility is indirectly responBible for a huge loss in the 
quantity of milk. It has been calculated that in Great Britain losses ixom sterility 
in cattle is equivalent to £. 7,000,000 in rnilt- alone. A-n enquiry into the various 
causes of wastage in dairy herd made at the Haldonal Institute of Dairying some years 
ago showed that sterility is responsible for 26*17 per cent of the total loss and amongst 
all the causea it happens to be one at the top. In another investigation earned out 
in 19 4o, in three Shires of England the disposal in dairy herds due to sterility was 
found to he about 23^4i* was estimated in GSexmany before the war that about 
16% of 'the ^tire breeding stock 'were treated annually for sterility. Enquiries in 
other countries have also shown similar high figures for losses due to reproductive 
failure. Statistics regarding sterility in cattle in India are not ‘ available and the 
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tilonetary loss wliich. this scourge produces is difi&cuit to nssess. it must obviousiy 
be very heavy. It is a common knowledge now that cattle in India are often low in 
coming into oestrus and the-inter-calving period on an average is very long. A vast 
majority of the cows in this country do not calve every year as in other countries but 
on alternate years or ev<m once in three years. If a fraction of these sterile cattle can 
be made to get in calves, and if the inter-oalving period could he telescoped, the return 
in the shape of milk will be enormous. 

Sterility may be due to various factors such as nutritional deficiencies, genetical 
pathological. conditions and endocrine disfunctions. In this discussion we are con- 
cerned with functional sterility only. Extensive work has been done in various 
coxmtries on the use of hormone therapy for thieatening sterility of cndocrinal origin 
and also controlling the reproductive process and there is now indication that it can 
be used with great advantage. 

Use of gonadotrojdc arid oestrogenic hormones in combating sterility. 

Endocrinal disfunction in cows may be evinced by anaphrodaeia or absence of 
heat, nymphonia, or failure to conceive following service even though the ocstious 
cycle is regular.- Oestrus and ovulation have been induced by administration of 
Pregenancy Qnne (Human), Pregnant Mare Serum, Anterior Pituitary Extracts 
and both synthetic and na'^ral oestrogens. Opinion differs as to which of these 
products is most effective. In an experiment carried out at Cambridge by the author 
16 cows were treated with varying dosage of Anterior Pituitary Extracts and Preg- 
nant hlare Serum. Pregnancies were produced in as many as twelve, some of which 
gave birth to twins and triplets. A large number of cows were slaughtered after 
tr^tment with Pregnant Mare Serum and Anterior Pituitary Extracts and found to 
,bave ovulated and in some oases fertilised ova or embryos were recovered. In an ex- 
periment in Eussia a few years ago 36 cows were treated with Pregnant Mare Serum 
out of which five became pregnant and subsequently calved. In an attempt made at 
Izatnagar to shorten the interior-Oalving period in cattle, 18 cows ana 2 buffaloas 
which did not show any signs of heat fdr a considerable period after the last calving . 
have been treated with pregnant Mare Serum in which 7 pregnancies have been pro- 
.duced and another 3 animals are suspected to be pregnant at the time of writing this 
note.' Besidai these, four other treated animals were subsequently Idlled and' it was 
found that ovulation had taken place in two. The work is being continued. It has 
been mentioned in a monograph recently published by a pioneer Russian worker that 
90% of the cows treated with Pregnant Mare Serum, became pregnant. ' The author 
states that, “ The economic effect, of administration of pregnant Mare Serum is 
chiefly -due to the shortening, by at least a cycle, of the:service period. This alone 
would enable an additional 100,000 .calves per million cows to he obtained ”. The 
above statement lends support to the undertaking of large scale test of the physiologi- 
cal and' economical efficiency of Pregnant Mare Serum in Indian cattle. 

> ' In the other two conditions viz. , nymphoma nia and failure to conceive even when 
the oestroUB cycle is regular. Pregnancy Urine Extract has been used with auccess by 
some. • 

Indiscriminate use of hormone therapy for the treatment of reproductive failure 
may. cause various complicationB like cystic oyariesi abortion and multiple births etc. 
Hass practice .of hormone therapy.; in reproductive failure ‘is. cirounascrihed by- the 
fact that it entails on-'the part of iis users spedalised knowledge of physiology and 
anatomy of reproductive organs. ■ . ' ” ‘ ^ . 
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HOEMONE THERAPY IH ITS APPLICATION TO INDIAN LIVESTOCK. 

Prom the above brief review of rcseaichea and jjraciicalinvesligationj carried 
out on tlxe application of liormoncH in axigmcnting milk production, it is safe to con- 
clude that botli direct and indirect tlicrapj’ liavc opened up definite economic possi- 
bilities. It may, boTs'ever o gain be emphasized that both the methods involve adopt- 
ation of delicate techni que. They demand of the users a store of biological knowledge 
which an ordinary stoefenan cannot possess. The hormones or hormonelike products 
will remain imported articles in India for some considerable time. The prices, there- 
fore, will be prohibitive. 

In the present state of Dairy Husbandry in India, very careful -consideration 
should be given before the duect method is taken up as a practical espendience on 
any mass scale. Perhaps the greatest hurdle that will stand in its general is the 
higher level of nutrition the 'treated animals would inevitably require. The present- 
supply of feeds* and fodder is now well known to be insufEcient even to maintain the 
stock population. Moreover, wliatever aTOiIable is also known to be qualitatively 
very poor. Unless, therefore, the feed-a.nd-fodder front i8_ properly safeguarded, 
any practical application of relatively cheap hormone-like synthetics would not only 
be of no a.vail but may lead to fatal pitfalls of functional and deficiency diseases. 
These words of caution, however, do not moon that this progressive research should 
be accorded a close-door in India. It would, on the contrary profit in the end if 
we fall in with the workers abroad and supplement our knowledge. Besides, inspite 
of the general handicap there are in India a number of progressive farms where the 
research experiences can be translated into actual practice. 

The use of the indirect method has immediate and greater possibility in India. 
But much more knowledge than hitherto gathered ia required before its application 
can be made safe and widespread. Time has surely come when we should take up 
the cue from other countries and launc]} our own under the varied and peculiar condi- 
tions prevailing in Indin. 

BECOMMEKDATIONS.^ 

On the basis of the above review the following recommendations ate made for 
thefuturelineof research and field invesiigations which maybe taken up in Indio. 

• ^1. Investigation into the possibility of using synthetic oestrogetiLs and iodinated 

casein in augmenting milk production should be under taken immediately in some 
research centre and selected progressive farms. 

2. Studies on the lactational endocrinology in Indian dairy animals should bo 
initiated as soon as possible. 

3. A survey of the incidence of steriliiy in Indian dairy animals be^made to- 
determine its causes and the frequency of the various causal groups. - 

4. Possibility of hormone therany in functional sterility in dairy animals should 
be explored on a wide scale. 

6. A refresher course be introduced at tfie Imperial Veterinaiy Beseaxch Institute 
for the officers who are to undertake the work on hormone therapy for inducing 
increased fertility in dairy animals. 

APPENDIX ni (4J 

. (b) Dr.T. W. MiLiiSN, M.So., D.V.M.,’ ^Q&.cxjii*sxji3LAjA Institute, AiiLAhabab.. 

In many dairy herds in India {there are unpr/i^uotive females. Some are heifers 
that will not freshen until they are five or six ^ears old. Others are dry cows that 



' fail to come in heat. A third group come in heat regularly but fail to conceive* 
In this paper we will deal with means of over coming sexual inertia in dairy cattle and 
the use oflactogenic hormones to increase milk production but will not discuss possibly 
causes of the sterility of those cows which fail to settle. Some hormone therapy ha^ 
helped in these cases also but we have not made much progress with this group. 

We must consider the pro notion of the cows on an annual basis. Long lacta- 
tions are not economical , long d y periods are oven less so. A herd wii h a high over- 
all average j sensually one in which 25% or less of the cows are dry. In our herd we 
aim at lactations of 300 days and dry period of 60 days giving us a calving inteirval 
of one year. An aimual lactation of 1>46B pounds of milk paid for feed only for one 
of our cows last year. A yield of 2,000 pounds paid for feed, labour and other expen- 
ses but left no p 3 ;ofit and paid nothing towards replacement. We need an overall 
daily average of nearly 9 pounds or an annual yield of 3,250 pounds per cow in our 
herd to pay all expenses replace the cow in 6 years and have 10% on <5ur investment. 
Our 18 Red Sindhis completing lacrafcions last year-had an overall daily average cf 
5*75 pounds and an average annual yield of 2,096 pounds. Their lactations averaged 
3,005 pounds but the average proceeding dry period of the cows was too long, 214 *8 
^ys. One daughter of our late Sindh Queen will have her first calf in December at 
the age of six years. Her younger sister gave out best yield for a Red Sindhi last 
year. We are doing what w c can by selection and line breeding to improve our stock 
but we find hormone therapy offers considerable help. 

Let us take a bird's eye view of the normal physiological functioning of the 
hotmoUes or Jreproduction. An anterior pituitary hormone (Prolan) A stimulates the 
ovary initiating the development of a follicle. The developing felicle then begins 
hormone production (theeliu) which reaches a peak at the time of oestrum. The 
' effect on the reproductive tract and the disposition of the cow is easily seen. Whether 
or not successful mating takes place a corpus lutoum develops in the ruptured folli- 
cle. An anterior pituitary hormone Prolan B, helps with the follicle rupture and' 
development of thecorpuslutoum. The hormone from the “ yellow body " (proges- 

tin) remains in control until the termina-*-3on of pregnoncy. If the animal has not 
successfully rated this temporary endocrine gland gradually degenerates. Only 
after sufficient degeneration of the corpus luieum will a new follicle ripen and oestrum 
recur. In the unbred animal this cycle is repeated at intervals of about 21 days^ ■ 

We are not concerned in this paper with all^the theories behind why these*^ hor- 
mones behave this vray. Whether the corpus luteum neutralizes the^ntcrior pituit- 
ary follicle stimulating hormone, (prolan A), whether it utilizes all of it denying any 
io the folliolc or by what other manner this result is accomplished we have rio proof. 
We do know that natural and synthetic hormones can be used to alter the normal 
routine under certain conditions and wc know that in dairy cattle the reproductive 
regularity is closely associated with milk yiel . " ^ * 

The secretion of milk itself is associated with hormones secreted in the som 
glandsthat direct thoroprodiictjve cycle. These bo summarized asfollov^^s: — 

GIiANI> HORMONE ^ jItCTION 


Anterior Pituitary 
Anto|rior Pituitary 

Ovarian foUiolo 
Corpus XfUtoum 

Thyroid 


Thyrofcrpio . Thyroid gland activity 

ttaotogenio * ' Prolaction ^ ^ 

or galaotxD Mammary gland actual milk soorotion* 

Ocsttono Initial budding and gifowth of.tho mammao. 

Progostorono Oiiot^ ovolopttiontt and alvcolarOr secro- 
tory portion of niatnmary gland. ^ ^ 

^hjioxjnl. Giovtb, ^xual maturity Iiighci '^mala- 
holic rate. Increased milk and fat 
production. 
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Both oestrone and progesterone are closely related chemically as they ^ are both 
fltevols. Hormones are carried in the blood from the gland in which they are made to 
the organ which they act upon. In TJ.S. A. blood serum of pregnant mares is concen- 
trated and standardized as to its hormone content and sold nndGi: the trade name 
** Gronadin The first morning urine of pregnant women is collected in certain 
cities for its oestrogenic hormone. This urine is detoxifiea and the hormone fraction 
is separated out and concentrated. This product is known as theelol '' and is a 
triatomic alcohol. These two products Gonadin and theelol are used considerably 
in veterinary practice in TJ.S.A. 

A survey has been duly conducted to determine the number of non-breeding 
cows in Government and certain private herds here in Inoia. I have-not seen tb® 
jesTilt. 

Pregnant mare serum was promised us but so far as I know is not yet available- 
In December l'944: experimentation in its production was under way and results were 
reported as encouraging. 

Case reports and summary of work at the Allahabad Agricultural Institute. 
Qorpus Luteum removal. 

We began routine removal of the corpus luteum on slow breeders in December, 
1943. Our practice is to wait four to five months after calving and if the cow does not 
come in heat normally she is examined reotally. A persistant corpus luteum is remo- 
ved and follicular cysts are ruptured. In most cases the cows come in heat withip 
three weeks, of treatment'. In some oases a second corpus luteum is developed which 
must he removed. When passible we examine these 4inbrcd cows at monthly inter- 
vals. Of the first 28 examined (23 cows and 5 buffaloes) 17 responded readily. Our 
list each inonth now is very small. Wo examined cows in several other herds and 
found some corpora lutea but in many nonbreeding animals the ovaries were very 
much enlarged or were small and inactive. 

We purchased 12 red Sindhi cows with calves in Karachi in February 1946. 
By May 18th six had been bred and six haa not been in oestrum. Five of these bad 
corpora lutea and the sixth a small cyst. One was bred two days after removal .of 
the«corpus luteum and a second 26 days after the removal. 

Pregnant Mare Serum. 

We purchased a pregnant mare and pregnant donkey to experiment fiirther with 
the cows and older heifers revealing infantile ovaries or large unresponsive ovaries. 
This work began in August, 1944- We tried to make clear serum but owing to lack of 
facilities decided to use citrated blood. We injected a number of virgin neifers both 
cows and buffaloes, as well as non-breeding cows and buffaloes. No harmful effects 
were noted whether we used horse blood and then donkey blood, or whether the. 
same species blood each timeror whether the blood was mixed. We were imable to 
find any literature which gave us any indicatioh as dosage. We were using the two 
dose methods/at an interval of two weeks, similar to that recommended for “gonadin'* 
but our product had not been standardized or concentrated. We had some response, 
several animals came in heat but we socn abandoned this work when w^e secured 
samples of “ Stilboestrol ” . ' 

Stzlboeslrol. - 

This is a synthetib estrogenic hormone thot has recently become available. We 
t;ried several brands hxit as " Olineatfol ** put up the Glaxo laboratories Ltd., was most 



av^iikble wc Used this proditoi almost excluaivoly;.. Dhc !• mg. tablet' 10 
bottles of 25 arc stocked by most, chemists. AVe ground them up with a mixture of 
normal saline and sterile sesame (til or sweet) oil and injected them SubcUtaUeOusly 
Jn' the neck of the cow or heifer. 


One aged cow began giving milk within 48 hours although she had been diy for 
more than three years. Heifers that aborted at 6 to 6 months of pregnancy produced 
milk after two or three injections. Virgin heifers began considerable under develop- 
ment after two or three injections. l^Iany of the virgin lieifcrs came in heat. A 
number of cattle owners here in Allahabad have fed these tablets to slow maturinff 
heifers and to dry cows and buffaloes '^vith apparently successful results. We have 
not had the same success with the oral administration of the drug or with the Stil- 
boestrol Dipropionate, which is ready for injection, that we secured with the suheu- 
taneous injection of the tablets crushed in oil. 


AVe were more than pleased with the results of the use of Clincstrolasmost of olir 
animals responded readily. Soon most of the treated animals were bred. One 
Nymphomaniac from which we had ruptured cysts repeatedly produced corpora lutea 
in both ovaries. These were removed and she came in heat and was bred. AVe had 
great hopes for the new drug. In time however we found out that the action of the 
drug is not so simple, ilany animals tlint we thought were pregnant were caixjdnff 
persistant corpora lutea but not foeti. After removal of these corpora lutea oestrous 
cycles ate usually restored. AA’^e now examine all treated cows and heifers for preg- 
nancy four months after breeding. 


An example to show. the neces«iitj^ of rectal palpation following treatment is the, 
case of cow No. 484. She was born in November 1930. Her last calf was born on 
20-9-44 and she had still not manifest oestrum by May 19^5. Her ovaries appeared 
to be large but inactive on palpation on May 26th. Injections of 6 mg. of stilboestrol 
twice a week were commenced on 7-7-45. Four injections were given, the last on 
17-7-45. Her ovaries appeared normal on examination three days later but she did 
not come in oestrum during the next two months. On 19-9-46 a corpus luteum was 
removed from the left ovary. Three days later the cow came in oestrum and was 
bred. Her calf was bom in July 46. Other similar cases have occurred where instead 
of oestrum resulting from stilboestrol injection, corpora lutea are formed which must 
be removed before the oestrous cycle can be re-established. 


Few cowa and heifers conceived at the first induced oestrum. They apparentlv 
have not ripened ova, instead the injected hormone is responsible for the i^mptoms 
of oestrum. Usually they conceive at the next oestrum. Heifers 788 born on 12-7-42 
was one of the first we treated with stilboestri 1. Three injections of 6 m/y. each werA 
pyen the first on 26-6-46 and the third on 2-6-46. Two days following the third 
injection she was bred. Oestrum occurred again on 9-7-45 when conception resulted 
Her calf was born 13-4-46. Heifer 823 bom on 31-1-43 received scvot mfecrions of 
6 mg. each commencing on 23-6-46 and ending on 14-7-46. She was in oestrum and 
was bred on 16-7-45. jA^ain on 15-8-46 she was again in oestrum and was mated to 
the same bull. Her caff was born on 8-6-46. In these cases the second oestrum was 
06 and 31 days respectively after the induced oestrum. 

— F * 


lodoprotdn. 


Moat of our slow tuattiring heifers have been slow-lowing also, . OurTed Sindhi 
heuOTS are smaller as two year older than Jersey-Sindhi crossbreds. Both tEronna 
WMgh almost the same at calving but tbe red Sindhi are about one 'and one half v... 
older. We are now using home mad© iodoprotein to stimulate growth and sexjftS 



190 


mttturifcy in slow maturing heifers* Mr. K. Das GuptUj.^ our dairy eupetviaor, has 
prepared and administered most of the product and is carring on the experiment. 

'We use fresh separated milk and iodine stock solution to make up each days 
requirements. The milk mixture can bo kept up to three days without refrigeration 
but we usually make it fresh daily. The product contains 2 -8 grams of potassium 
iodide. 1 *5 grams of iodine and 76 c,c. of water to each 10 -00 co of separated m^ 
We add sodium oarhorato to adjust the PH to 6 *8 — 7 *0 and combine the iodine with 
the casein using heat. 

We use the whole solution instead of concentrating the iodoprotein. To the 
young heifers we give 100 o.o, daily for two weeks, then wait two weeks before 
repeating the procedure. The iodine content is high but it is all combined with 
casein and we have not been able to detect any iodism in' the treated animals. 
The solution in the concentrated feed if the animals are fed individually. One heifer 
in the first group treated came in oestrum and was bred before the first two weeks 
were over. The heifers continued a good rate of growth during the two weeks they 
were not under treatment. 

Although Stilbocstiol has been used to secure milk from virgin heifers in Dngland 
and America the hormone which has given best results in increasing milk and butter 
fat production has been thyropinc. The effect docs not last long as the hormone is 
used up quitely. Thyropinc is expensive but the cheaper iodinated proteins give 
similar results, undoubtedly being changed to thyropinc in the animal body. 

We used daily dose of 460 cc per cow over a two week period on cows yielding 1 -8 
* and 6 *9 poimds daily. By the end of tue second week production had increased to 
2 *8 pounds and 8 *5 poun^ respectively or an increase of 55 -6% and 23 -2%. Butter 
fat per cent also increased from 5 *5 to 6 *7 and 6 *6 to 7 *0 respectively. When 
iodinated protein feeding was stopped the milk production dropped graduaUy so that 
at the end of the second week of treatment it was almost the same, as before the feed- 
ing began. Production increased again as soon os the iodinated casein was again fed. 
The cost of each daily dose was about 3 annas. If the wholesale price of milk is 8 
pounds to the rupee an increase of 14 pounds of milk would jvist pay for the added 
cost. 

We have so far confined our experiment to low yielding animals toward the end 
of their lactation and determine^whethcr our product wotild show the presence of an 
active th 3 ^opine like substance and to determine whether any undesirable effects 
would result from this high rate of iodine feeding. We are satisfied Tvith the product 
and believe a combination of iodinated protein and stilbestrol will help us in securing 
earlier maturity and higher lactations from indigenous cows. Further esperimenta- 
tion is in progress, r 

The cows must be fed well during the time their metabolic rate has been stepped 
up or they will lose weight. W^e estimated our dosages as 14 grams of iodinated 
casein per day. Further experimentation is neoessaxy to determine whether this is 
the optimum dosage or not. Supplementary concentrates must be ^von or the 
increased m'lk and butter fat are gained from the cows body. Experimentation is 
necessary to determine the kind the quantity to be given. The cows pick up weight 
when the treatment is stopped. 

Ricommenda fions^ 

b. The determination of pregnancy by rectal palpation and the removal of 
Corpora lutea should be taught to all veterinary students, and believe this iirstmction 
^8 not given in any of the veterinary college in India. 
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2. All daily cows should be served again three months after parturation so that 
the calving interval is as near 12 months as possible. Those not showing oestrum at 
the end of four months should be examined and treated by a qualified veterinarian. 

3. Cows and heifers showing large firm ovaries or small in-activo ovaries maybe 
given twice weekly injections of stilbostrol. The dose recommended is 3 mg with n 
maximum of five or six doses. Examination and removal of corpoi’a lutea should 
follow the treatment if the cows or heifers do not respond within three weeks of the 
completion of the injection. 

4. All cows and heifers bred after hormone tieatmcnt should be examined for 
pregnancy by the end of the fourth mouth. 

5. lodinated casein can be made cheaply for daily use. It may bo fed by grow- 
ing heifers to increase their rate of growth and maturity suggested dosage is three 
grams of iodinated protein for two years old heifers. 

6. lodinated protein may be given to lactating cows provided they arc in good 
fiesh and are fed extra concentrates to offset the issue in their metabolic rate. This 
might best be used after the cows have passed their peak yield in the lactation about 
the third or foxirth month. 

7. Prolonging lactations are producing lactations in virgin animals by the use of 
hormone are possible but uneconomical. 

8. Provincial and state governments might profitably sponsor controlled experi- 

ments in the use of hormone therapy and make estrogenic and lactogenic hormone 
available to their veterinary personnel. ’ 

9. Iodine solutions with directions for the preparation and use of iodinated casein 
can be supplied to selected dairies where records are available. In a short time the 
possibilities of this substance in field use can he determined. 

10. Hormones arc potent substances and many physiological functions are 
controlled by them. Control measures are necessary to prevent unscrupulous exploit- 
ation of them to the detriment of our dairy animals. 

11. Hormone therapy is a temporary measure for increased milk production 
in indigenous stock. Early maturity regular annual calving and persistant lactation 
should be introduced into the breeding herd and maintained by selection. 

, APPENDIX III (4) 

(c) Abdui. Wahid Khan, Assistant Sdpbiuntendent — Government Livestock 

Farm, Hissar. 

Milk industry in an Agricultural Country like India whore the major portion 
of the population use milk and its various products which are ’ndispensLblo for per- 
fect health, is of vast importance* The milk in this country is generally supplied by 
cows, buffaloes and to a very limited extent by goats as shown below : — 

Cows , , . . . . 64 -7% 

Buffaloes , . . . 48 *6% 

Goats , . - . . , , 1 *6% 

Others . . . . . . 0 *1% 

{Dr. Wright report, page 146), 

The number of these milch animals in tliis ccvufiy k quite large beiug of 
the vbo’e of Trdisn Cattle rcruJatiou, lut mspite of this the total pic^ucticn and 
consumption of milk as ccmpBxed with feme of the ucsteyn Ccniiifies it deploiablfy 
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low. The average milk yield of village ‘Indian cow varies from 525 'to 946 lbs. as ' 
against 6,676 lbs. of Great Britain, 4,126 lbs. of U. S. A. ond 7,005 lbs. of Danish cowa. 
This show§ that Indian cows are not efficient milk producing machines. The same 
holds good for goats as the average milk yield in gont« is 490 lbs. as compared with 
•2,634 lbs. of -Great Britain (as quoted by Watkin). 

For sometime past, the question wliich has been mainly exercising the minds of 
the leading stoclanen of our country is, ns to how to improve tlie milk j-ielding 
qualities of our cattle. It has been felt that such an improvement is urgent both in 
quantity and in quality otlierwise the price of milk will remain high, thus debarring 
the poor people to take the full benefit of this vital article of food. At present this 
object is being achieved through the advocacy for the mnintenaneo of 2 >roductivc 
cows and pedigree bulls, comfortable and sanitary bj^'es/ good feeding, judiciotfs 
selection and mating etc. These conditions are, however, difficult to fulfil in all 
cases and are not always obtainable. Over and above this, the process is rather 
lengthy, expensive and liable to exhaust the patience of the breeders. 

In recent years much useful work has been done on the role of Jiormoncs on the- 
initiation, maintenance and inhibitioti of lactation.^ There is probably no single 
measure which would prove more helpful in increasing and cheapening the mi’k pro- 
duction in the shortest possible time than the application ' of hormone therapy on 
a larger scale. This, lowever, has not so far been tried ou any appreciable scale in 
India. Sufficient work has, however, been done and published by scientists of 
Great Britain -.and IJ. S. A. They have studied the role of liormones on the initia- 
tion and maintenance of lactation. Most of the work has been carried out on small 
animals like rats and guinea pigs etc. The results achieved on these small animals 
can easily be applied '^th slight modification to animals such as cows and goats as 
the function of endocrine system seems to be fundamentally the same for all 
mammals. 

The hormone therapy has already begun to spread out from the confines of a 
laboratory and the results obtained are assuming practical importance in some 
countries. The results obtainesd in other coimtries if applied to the indigenous 
‘Cattle hold a great promise for the future milk'^ development in India. If applied 
successfully as a general routine, not only tlic milk yield will be increased, but also 
the wastage and loss sustained by the cattle owners by keeping baxren and low pro- 
ducing animals will be cut down to a certaiii extent. 

’ Scieniijic hackgrotmd and results - achieved. 

^XJntil recently the attention of the workers was centered round the study of the 
precise nature of the action of ocstnn, progesterone and antipituctary lobe extracts • 
upon the development of mammaxy glands and on 'lactation generally- From cx- 
* p^imonts conducted, it was found that oestrin and progesterone both cause the 
development • of mammary glands characteristic of pregnancy while some hormones 
such as prolactin " and '' galactm ” or mamotropin from the anterior lobe of 
pituitary cause initiation and - maintenance of lactation. ’ 

Nelson found that injections of pituitary extracts into pregnant guinea pigs 
induced lactation. From tiiis experiment, he further concluded that various hor- 
mones cause growth^nnd development of mainiuar^*’ glands during pregnancy 
but prevent the seoretioix of ‘milk by- inhibiting the /action of the necessary 
feeder. These r^ults wert confirmed by Cpmcz, Tirmer, Iiyons and Pen^ara, who 
similQx lines on small animals aiid the Results acliieved by them wem 
^identical I to ^i^ose /of - JNelsoq^i ■ ....... - , , . ‘ 
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FoUcy witli a view to noting the eflfcct of oestrogenic hormones* on lactation in 
cows gave intramuscular injunctions of 60 grms. of oostradiol benzoate and 600 
grms.’ of oestrone over a period of 3 days while another cow was given 15 mg. of the 
benezote on each 6 consecutive days and found that milk yield fell by about 20% 
while solids not fat rose by 10% and remained at that level for a long period, after 
the last injunction, Avith no change in tlie fat contents. He confirmed the results 
already achieved by workers that oestrogenic hormones inhibit milk secretion. 

Evans found that prolactin preparations increase the milk 3rie1d of cows and 
goats sometimes by as much as 25 — 30% of the level ^immediately preceding the 
injection. The workers on the basis of above stuted’ experiments detected tlint 
it would be quite possible that combined use of oestrin, prolactin or thjrroxine may 
produce a lasting effect on the yield of milk and concentration of its constituents. 

Jack and Bechdel worked on the effect of thyroxine on the increase of milk yield 
in coAvs in different stages of their lactation cycles and found that increase in the 
milk yield was greatest during the. decline, a few weeks before the end of the lacta- 
tion period. At the peak, however, the effect Avas less marked, Avhile at the extreme 
end it was scarcely significant. 

Submit Avorking with the same hormone, on rabbits confirmed the above results 
and further found that there was not only an increase in the millc yield but also in 
fat contents. 

Herman AAith an idea to determine the effect of the same hormone (tli 3 rroxino) 
on the secretion of millc in cows fed about 60 grms of dessicated thyroid gland daily 
to cows after the peak of lactation for about 8 weeks and noticed an average increase 
of 18% in milk yield and 35% in the hiitter fat. This treatment, however, had no 
effect on the height and towards the end of lactation. 

In the light of the above findings, Asdell concluded experiments on goats in 
3936 and found that prolactin when' injected into goats had no effect at the peak of 
lactation, but increased milk yield late in the lactation. The effect was, however, 
more marked in the case of loxoest yiddirtg animals. The goats which responded to 
the treatment showed only a temporary improvement as they invariably developed 
into an unusually steep decline in lactation.' The effect of this hormone (prolactin) 
AAms also studied by Eolley and Young on cows whom they gave injections of 1 grm. 
of their preparation made in water at PH 8, for 16 days and to another cow water 
alone^ was given. The hormone caused 30% increase in the millr yield, but the 
constituents except solids not fat, the IcA’^el of wliich rose-considerably, remained 
unaffected, 

Azimov Avlio studied the effect of injecting total anterior pituitary preparation 
in 510 cows of various breeds vrith 90 as controls found that there was a marked, 
though temporary, rise in millc 3 rield. The highest yield Avas, however, obiained 2 
days after the injection. Hecce while confirming the findings found that* the effect 
was greatest in animals which were well kept afld well fed. ^ - 

Recently extensive Avork on certain derivatives such. as sbilbestrols and the 
biological activities have been carried out by Dodd’s on the composition of milk. 
Waston and Eolley did the same work AAuth Dietlly-stilbestrol. The action of these 
resembled vnl h that of ‘ oesti-ogens This-had a further advantage that they 
are efisily a^^ailablo. . . • ‘ • 

In experiments condAicted in ATnerica oh dairy cattle the quantity of hormones 
used, the* duration of treatment, and the mode of 'administration varied greatly. 
The quantity of milk Fccretcd A'ajicd from negligible amounts a maximum'daily 
yield of 34 lbs. In a barren Jersey heifer aged 33 months, injegtion'of 273 mgs^of 
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stilbestrol dipropeonate over a period of 14 weeks resulted in tke producidoB o^ 8046 
bs. of milk and 383 butter fat in 305 days. ' In another 30 months old heifer that 
failed to conoeive on four services^ injections of 60 mgs. of testosi crone propioii£.le 
plus 163 3ngs. of the ‘ stilbestxol dipropionatc * over a period of 11 weeks resulted in 
the production of 6634 ^Ibs, of milk and 251 lbs. butter fat in 346 days with a peak 
yield of 27-5 lbs. hlilking was done only after the injection and not during tlie^ 
period of injections. 


In England extensive tr'als have been canied out with ocsijogcns in cattle. 
Implantation of tablets of diethyls til bestiol orhcxestiol (2 to 5 gnis) in 30 virgin 
boilers and dry barren cows resulted in wide dilTerent degrees 'of lactation. Daily 
milk yields were frequently greater than 2 gallons within two months after the start 
of treatment, while one cow yielded three gallons a day. 


In another batch of 60 heifers and cows, tablets of Diethylstilbestxol or Hexes- 
trol (0-4 to 6 gm.) were imj^lanted over 80 to 200 days. In heifers the udder became 
tense after 4 weeks and milk appeared after 40 days. The milk yield was what 
might be expected in the 1st lactation, Xnorease in milk appeared after 40,days- 
Increase in milk was also noticed on the removal of tablets and on single injection 
of 200 mg. of diethylstilbestrol in oil in cases where the yield was 
abnormally low. Daker (1944) reported a case of a 19 months old Axyxshire heifer, 
which although had normal development had failed to come in heat. this case 
12 daily intramuscular injections with a proprietory brand of diethylstilbestrol 
^propionate (total 236 mgs) resulted in the growth of teats and udder and finally 
imtiation of milk on the 12th. day.. The udder continued to function after the cessa- 
tion of treatment. Indications however are that estrogen should not be used on a 
heifer to bring her to milk if you hope to get her with a calf. The continued treat- 
ment is likely to cause cystic overies. 


S^ilarly, EoIIey J. J. and'Malpross E. BT. (1944) reported a case of a* barren 
cow which as a result of the implantation of stilbestxol tablets yielded from 1 to 30 
lbs. daily milk with 6170 lbs. lactation yield. 

Their effects be summed up as imder : ^ 

_ oestrol, oestradiol and testosterone axe inhibitors of lactation, 

growth and development of the mammary gland. For the inducement 
of the gland (mammary) testosterone requires the presence of pituitaiy gland. 

•2. Progesterone and rest crone do neither. 

trol inoS^s^tC mnk diproplonate, diethylstilbestrol or hexes- 

in th^'L^d scientists in-other countries 

encouT^^^ micraculous at times and 

of milk smmlv nf fVo the solution of the ever wonying question 

tlifi alreadv^adonte<l' ^ proved successful will further lend a help io 

tJifi already adopted methods of improved breeding and feeding of cattle. 

of comparatively Imv yielders. the use 

WS mid ‘‘long with improved methods of 

The Io.ss .sustained bv't1?e eaH^ ^ way in rimoving the factor of low milkyields. 

would be removed i ^ by keeping barren and unproductive animals 

cemntrie. 'PhiR in nil tif lows -may be noado to yield milk as done in other 
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The. results aoMeved ia foreiga oouatrlea require to be oouftrmed on Indian - 
Oattle before bbey are adopted on a large scale on the indigenous stock in commer- 
cial dairies. More consistent results are required to be achieved by organizing well 
controlled experiments in certain ITarms and localities as early as possible. 

Subject No. IV (1). 

A Review of the experiences gained on arlijidal insemination in India and proposals 
'■ of means by which the practice can be extendi, 

(a) I>r. P. Bhattachabya, Izatnagab. 

.The possibility of breeding anixuals artificially was demonstrated on a scientifio 
basis as long ago as 1780, but few attempts were made to make use of it until 1907^ 
wben its practical potentialities were explored in Bussia. Early experiments in 
Bussia were met with such encouraging results that in another two years’ time a 
laboratory was established there to train Veterinarians in artificial insemination 
technique. Bussia was first to employ in large scale artifioinl insemination in prac- 
tical husbandry and' spectacular success has been achieved in the liimdi'eds of in- 
semination centres which are now functioning there. The lead given by Bussia was 
very slowly followed by other countries, for example, the first insemination centre 
in U. S. A. was started in 1937. In about the same year Denmark was the first 
country in Europe (excluding Bussia) to attempt large tcale application of artificial 
breeding. Interest in artificial insemination in U. K. during the pre-war days was 
mainly oonfinod to research and only so lately as in 1942 two artificial insemination 
centres were started for the first time. In the improvement of livestock industry 
the importance of artificial method of breeding is now .increasingly realised as is 
evident from the fact that in U. S. A. within 6 years the number pf insemination, 
'centres has swelled tp i99 excluding the affiliated sub-units ; in D. K. in two years 
6 new Centres Were established ; in Kenya colony, the work was started in ■ 1935 
and hy 1942 more’ than 20,000 cows -were inseminated annually and since then th.e 
number must have increased greatly as further developments liavc taken place there. 

Worhdmie in India, 

w ^ 

In India sporadic attempts have l)oon made since 1939 to take np the work 
bnt systeinatio investigations on artifLoial insemination with special reference to 
Indian conditions began only in 1942 ‘at the Indian Veterinary Hcsearch Institute 
under a scheme sponsored by the Indian Council of Agricultural Kesearch. 

LahoTiUoTy Itesearch. — ^According to the programme of this scheme, studios wero^ 
made on the suitabiLty of the various' techniques 'developed abroad on collection of 
semen, its preservation and inseminatibri. These studies have shown- that the 
techniques in broad aspects can be' used successfully under Indian conditions • 
Indian animals, can be easily trained to mount even on anocstrous females and to 
ejaculate into artificial vagina. Bulls of some breeds have, however, been found to 
be very slo-vf. ‘The semen thus obtained* proved to be quite good as regards its 
sperm density, keeping quality and capacity to. impregnate. ‘ Various dilutors and 
preservatives for semen have also :been ‘successfully tried. * ^ 

: Cows, buffaloes, owes ‘and goats have .been imnregnated with ‘semen preserved 
for upto,,166, 120, 168, 96 hours respeoti'^ly and fractions of a single ejaomate upto 
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l/?2adj l/4Si\ib. and l/32ixd liave aucoe^fully been tricd in speoics'in tlie-orde* 

montioned. parceatage of sucoessfal impregnation in 1945 46 was 86-4, 70^ 4^ * 

82*6 and 86*9 respeofcively in cows,- bulTalocs, ewes and goafcs. 


Field application of the method. — Golat^rally with the laboratory research, work 
on artificial breeding was extended to tho neighbouring villages. Experience so far 
gained suggests that so far as the teohniqiie is concerned there should not be much 
difficulty in the utilisation of this method in practical animal husbandry of the 
country. ^Phe technique, however^ is not all in successfully using the method in a 
large scale. Its practical application is found to' depend' largely on organisation. 
Tlie field work started at Izatnagar indicated the importance of d^ermining how ft r 
the various adverse conditions, such as, conservatism of fanners and their prejudice 
against this unn&tural s^Btem, lack of knowledge regarding the' various reproduc- 
tive processes in Indian farm animals, negligence on the part of owners to bring 
their animals for insemination at the right time, difficulties in handling and 
in -geminating many village cows, 'soverro climatic conditions, insanitary surroundings 
and apalling lack of transport facilities etc., would hinder the ^application and exten- 
sion of the use of artifi.cial insemination in this country. * Ih view of this the Govern- 
ment of Tudia sanouioned the establishment of 'four regional centres in' Calcutta 
Patna, Eangalore and Montgomery to study' the problems and gather there from, 
necessary information for the future planning and development of the method. At 
the time of Writing this note, Calcutta, Patna and^Montgonioiy centres have com- 
pleted about G months of work. Por lack of trained personnel the Eangalorc centre 
could not yet be started. The Calcutta Centre is working under conditions obtain- 
able in large cities and the other two in more or less rural environments, within 
this short pariod 1,183 (figure iipto middle of July, 1946) animals have been .in- 
Bomiuated in these centres. The number of animals "inseminated increased by more 
than 100% during the second half of this period — a fact which indicates that the 
system is becoming popular and acceptable to the Indian owners. 

At Izatnagar during the past one year 743 animals have been inseminated* 
The method is becoming increasingly popular. The ‘Agricultural Insuitute at Naiui 
w also reported to be getting quite a good numbexi^f cases for artificial insemination. 
Keoently one sub-unit has,been opened at Eelia^ata near Calcutta and another at 
Bareilly, Axxangoment&have also been made to open two other sub-units at Patna 
and one ^ Montgomery immediately. When these sub-units start functioning the 
number of inseminations at the various centres is expected to inoreaSG greatly. The 
U.* P. Government is also about to rtart a centre at Meerut. 


_ Xu these centres, one inseminator is posted in each; 6:^ept‘ in Calcutta and 
IzotMgar Where there Me,two. The animals to he inseminated are gengeralh* brought 
at the inseminating station. Occasionally animals are nseminated at the owner’s 
place. At-Izatimgor a man goes round distant viUages and collects the animals on ', 
heat ^t a centrel place for insemination. This field work is still in its early stage of 
ni la lon^ - XJ^^Withstanding the diEBculties mentioned above, from the progress 
mi e so sufficient indication of definite promise in the practical applica- 

° ifi^al iMemmation .and its possible development into a dependable system 

^ breedmg. By taking a little care in explaining the advantages of the 

method and also by demonetroting the practical results obtained, the stock-owners . 

efficacy and harmlessness of the method. It may as" 
4 */x has-been ouif experience that a stock-owner is prone 

of thc method when the &st animal he 'brings to the centre 
6 ^ calf. In most cases.tlie unfertile inseminations are due to reproductive 
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disorders of tlic animals, Ifc tJiercforc, becomes incumbent for the ofificers' to 
examine and ' wherever necessary, give treatment to Bucli animals. In doubtful 
cases it is best to for owe rn the owncis 

Transport probIe7n m 7'elaiion to artijiciol inse^Ybhiaiio^i ^ — ^Tho question of tians- 
port difficulties is linked up with the general connmnneetion and road development 
of the country. It is liopcd that the post-war development in communication and 
road may ease tlTe' position to some extent. At the present moment wherever 
there is some sort of a road communication it is not impracticable to oporn tc a ccniire 
with a radius of 5 — lO.^niJes :f the tcclmieian i« provided wilh a fast moving^ vehicle 
like a motor cvclc,'^ The operation nill of coxirse be difficult for those parts of the 
country which remain submerged under wster durbig the rainy season. In regard 
to transport of semen to diste-nt jilaccs rcscarclies arc in progress to construct a light- 
. weight container which will msiintain low temperature required foi the preservation 
and storage of semen diiri3:g. transit. It has been found that ordinary big sized 
thermos {3 Pints) c.Tn be successfully employed for storage and transport for a period 
of about 3 days. The other difficiiltics mentioned above ore of course tlxere, and 
these* can only be overcome gradually. 

The demand of irawed personnel qquT insc7ni7\atio7i hits . — ^Tliere arc two inore 
difficulties^ which have not been mentioned before. These are (1) lack of 
trained j)crsoiiiiel and (2) dxfficiiltios regarding the availability of necessary outfit 
and cquii>inents. 

To meet the future demands for technicians the Indian Veterinary Hesearoh 
Institute has introduced a short and a very iaxtensivc course of practical training axxd 
already 5 'batches of students from different provinces and states have been ti*ained. 
These persons will be quite suitable to run in ieminntion units but it is felt necessary 
to introducc'a long term course of training in the science and organisation of arti- 
>ficial insemination to equip personnel for taking charge of big aitificial insemina- 
tion and semen distributing cexitrca and also to sxxperviso and organise the work of 
the units within their respective zones. 

** With regard .to equipments, arrangements have been rnade with a firm in 
' Calcutta to manufacture, and assemble a complete kit. 

Fuiure Developuncnt of Artificial Insemhiaiio^'i worhhx India : — The scarcity of 
suitable breedmg sires is now well known. There are few, if any, proved bulls in 
^ the country. Even if aU the pedigreed and approved bulls are taken into considera - 
tion it will not exceed one per-cent of the total requirements. Ixi a situation so 
circumscribed the only possible means by which the -pace can bp quickened to 
improve the- present day. degenerated stock lies in tl^e/application of artifi.cial in- 
semination, a method, which alone can produce pregnancies in a number of females 
- out of a single ejaculate. The condition of livestock in India -today is somewhat 
* .similar to what it was in Kussia at the end of the first world war. But by .wide- 
spread application of artificial breeding it was possible there- to^ build uplarge herd 
of improved stock within a relatively short period. ' ^ 

In view of the above it would be advisable to explore witlioutany loss of time all 
possible avonues to^mako the utmost use of tliis method in this couhtTy despite the 
- - 'difficulties prevailing *at the moment. It will, of course, be .necessary to 'proceed* 
very cautiously and the development' should be made under carefully controlled 
, ^ condjtiions. Every attempt must be made to avoid pitfafia.which might* lead to'd?s- 
appointment and monetary loss and bpng-this liseful system into gencrahdisfepute. 
^ \QygU^vlsatidn and Siigcfesiion of its lines, of deyeXo2^V^^id. — In' Bussia /collective 

"orgahisatlon an^ state con^bl of agrieuJ^urp li4Yc"'Jjeen rosponsible foy tjic quick 
mQA^ ‘ * - V - ^ - 



Bucccssful dcvolopmoni of tlic practice of artificial iiiBCTnination. Xn U. K. artifidBl 
inscmiiintion Ima been developed as a national liorvicc, tlio centres being xtin by 
organizations such as. Cattle lirordirg Societies, rrrmcra’ Co-operative Societies 
and the Milk Marketing Board, Tn almost all otber countries wlieve tliis systein Las 
been practiced on a large scale, organizations* have been made mainly on co- 
operative basis. In U. S. A., almost all tbe artificial insemination societies receive 
some sort of assistance from the Govcfnincnt or the State tJnivorKitios in the form of 
bulls on hire at nominnl rates. Besides, the Dairy Exteiihion Divisicn of State 
Universities, give liclp in llic form of publicity, clerical assistance nrd general super- 
vision. In India, liowcvcj, it is difficult to organise tlie practice on co-operative 
basis and tlic organisation, at the outset, will have to be sponsored cntiioly by the 
Government. 

A tentative suggestion regarding the innmdinte idrn of dcvelcj-mcj t is m.'idc 
below for consideration of the coinmiftco ; — 

1. Artificial inBcmiiiation should be introduced in all Government Enims and 
Dairies. The tvork done at those places will act as an incentive to private stock- 
owners and it will also help in releasing hrerding sixes for use in other jdaccs. It 
may also be introduced in all Milk Ilecording Schemes of the Indian Council of 

Agricultural Bcscarch and in all Pirijrapolcs and Govsallna. 

— ^ * 

2. Insemination may be started in selected Veterinary Jlospitals, as well as, at^ 
places where livestock officers have hocii employed. The Veterinary Hospitals have 
been suggested as these arc alread 3 ^ provided with various equipments which arc 
also required for artificial insemination work and thus the initial outlay can be 
minimised greatly. Quite a number of hospitals in the provinces also keep bulls ^ 
for service which may be used for artificial insemination work. The hospital units 
will also i-rove advantageous for detection and cure of sterility cases. In any such 
unit, where on an average, more than three inseminations may have to be done in a - 
day, an assistant may be appointed especially for tliia work. 

3- It woidd be desirable to establish in each political district one or more semen 
production centres from whicli the smaller .units could be siipplicd witb semen. 
The number of such centres will, of course depend on the density of livestock popula- 
tion and to a great extent on the local communication facilities. These centres 
wherever possible may be attached to a farm. With the s*&mcn production centres 
as the foci, the beginning can be made in the existing hospitals and as the work pro- 
gresses, further extension can he made by opening a net-work of sub-units. 

4. Each province should employ a specially qualified officer for supeivising and 
organising the work of all the semen production centres and insemination units with- 
' in the province. 

6. In all countries where artificial insemination has been developed on sound 
lines there has been close co-operation between the laboratories and the field. , It 
will therefore, he imperative to increase the research acti^^tie6, specially at the 
Central Institute where the various problems relating to the theory end practice 
of artificial insemination are being extensively studied. It may be mentioned in 
passing that to facilitate research, in all aspects, memhers from the staff of the 
Central Institute are being, sent abrord to .receive specialised training rnd gain ex- 
perience of work in other countries. The*provinoial officers mentioned before may 
act as a liaison by reporting techiiicnl advances to the field worlceip f>rd bripging 
, field problems for solution to the Central Besearch Institute; “ 



More empliasis sliouM be given to the training of personnel, 5?hc provinces 
and States may tlierefore send trainee's in greater number. It may also be advisable 
to open a long-term -course, at the Centre for turning out specialist officers. 

' 7. To guide the development of artificial insemination work and to co-ordinate 

the work of the various Provinces and States a special committee as has been set up 
in Great Britain, may be formed under the Indian Council of Agricultural 
research consisting of merahers from the Gentry and the Provinces and States. 

APPENDIX, IV (1). 

(6) Dr. T. W. Mii/nEsr. 

TeoTiniqtie of artificial insemination^ 

s. . ' History of Developm^t, at the Agricultural Institute^ Allahabad. 

The best method of collection of ball spermatozoa for artificial impregnation 
so far developed is the use of an artificial vagina in connection with a cow in oestrum, 
or with a dummy cow. The sample thus obtained is uncontaminated by vaginal 
secretions, is less likely to contain pathogenic bacteria and is of greater volume and 
concentration than that collected by any other method. Such samples have good 
keeping qualities. ' 

We^ secured a bovine artificial vagina from America in 1941. The first collec- 
tion of spermatozoa from a zebu bull using this technique was on November 16, 
1940. Sindh Bad, a son of our late Sindh Queen was the bull used and cow No. 678 
was inseminated with part of the sample. A female calf was born on August 16 
1941. .from tius impregnation. ^ 

Small sized equipment was made from locally available material for use on sheep 
and goats. During 1941-42 seven “.test-tube ” kids were born in our herd. 

\ In 1941-42 we undertook to eliminate Bang’s disease and mycobacterial infec- 
tions from our dairy cattle. All suspicious or reacting cows and buffaloes were 
impregnated artificially* We also stopped tbe serving of outside cows directly by 
our herd bulls. Many of the cows brought to our farm are difficiilt breeders. Often 
cheaper sources are tried first. These outside cows had undoiibtedly been res- 
ponsible for the disease appearing in our herd. 

Results were very satisfactory and we soon had a large number of test-tube “ 
calves: The first buffalo calf resulting froifTartifioial insemination in the wprld was 
born on August, 1943. We have named him “ Bi'jwalla He is now ready for 
.service. In 1943-44 oar registered RedSindhi bxJl, Raj Kumar, a second son of 
Sindh Queen, sired 66 test-tube calves. Porthe75 test-tube calves born that year 
99 inseminations had been performed. The 47 calves, born from 63 natural services 
were in no way superior to the test-tube calves and in either case four impregnations 
bad resulted in t be birth of three calves. In 1943 seven cows belonging to the public 
were impregnated artificially- 

* After hearing of our work and seeing the fine ‘ tes^tube ’ calves develop into 
cows and bullocks, the public gradually overcame its prejudice to the new method. 
We received nofees from c.o w owners in the city requesting the impregnation of their 
cows. . Wo sent fresh sperm by bicycles, slaving the cow and two attendantb a long 
walk' to and from our farm. , ^ • 

• After repeated requests from various states to give instruction in artificial 
insemination, wc held two short courses in 1945. Those were attended primarily 
by veterinary grnduates in the employ of Tndian states. ' These'men were given 
as much practical work as possible in6luding the construction of some'bf the equip- 
ment used. • . 
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Out lOOblx tcbi-tubc calf was born in 19dC. By March 31, 1946 a total of 159 
tcat-tubc calves had been born in out herd, IS of which were buffalo calve.;. Many 
artificially impregnated cows and bulTalocs %vcre told before their calves were born, 
so these numbers do not include nil such enlvcs produced. 

We now have nn electric rofrigCTalor and Iclei^hono in our dairy office. The 
urban public willing!}^ pay Re. 1 extra to have tlic sperm delivered on their tele- 
phonic order and increasing numbers of villagers are bringing their cows for arti- 
ficial breeding. We often impregnate as many as five rows from the single ejacula- 
tion of a bull. Many more than this can be done by dilution, provided the cows in 
oestrum are available. We have several monibexs of our staff trained for this work 
and give Seven days per week service. In the morning aboxit 8 o’clock if any cow in 
oestrum has been found in the paddock we collect sperm from one of our bulls. 
One half to one cubic centimeter ia-usod for each cow. The remainder is put in 
the refrigerator in a cotton stoppered test-tube. Any cow from outside brought 
during the day is impregnated with this refrigciatcd sample. In o\ir own herd we 
use samples i cf>*igeraled for 24 to 48 hours but we Imvo Jiot made any study of the 
length of time the sample can be kept. Speionatozoa have been found to be mobile 
after 72 hours storage and calves liavo been produced in our herd from aperiu stored ‘ 
for 24 hours or more. 

If we do not have a fresh sample in the rcliMgerator when a telephone call for 
sperm is received, wc use a quiet row in the breeding rack and collect a sample. 
The tube of sperm is thcii taken by bicycle and the cow is impregpa.ted in her own 
stable. Spertn from our best Red Sindlii and Murrah buffalo is available for any- 
one’s cow or buffalo. The cows that lie down as the bull mounts no longer escape 
pregnancy. Size is also of no significance es we cen impregnate them whether 
they weigh 300 pounds or 1200 pounds. 

Possibilities of artificial inseminaiiov. 

India ^has been slow to utilize method of rapidly increasing the effective- 
ness of her relatively small niimbcr of superior breeding bulls. Present systems 
of piwnding improved bulls have not been entirely satisfactorj". Many government 
bulls are turned loose and soon become vieion*^, useless aniiuals. Others are tied tip 
and fed at government’s expense but are little used. They become fat and lazy. 
The maximum number of scr\ncGa permitted is usually stipulated. Many cow . 
owners arc disappointed after a long wnllc lending or driving a fractious nnimaJ. 
Often cows come in oestrum in Inigc ixumbcr as the f=eaf«on changes. The first to 
bring his cow Js fortunate ; the others must seek infciior “bulls. 

, Artificial msominotion centres need not be expensive to set Tip and operate.* 
Three men, two, bulls and a quiet cow could care for nil the cr ws in rn area five miles 
or more in radius, especially if bicycle delivery is iifcd. One man slioi Id pre- 
ferably be a veterinary graduate with special training in artificial insemination 
and the other two trained cattle men . A shed for keeping the animaJe, a small office 
cqirp^d W"th a leboretory, and a breeding rack should bo provided. The other 
equipment used need not excededas Rs. 100 in value. JPhic would provide_for the 
artificial vagina, glass speculum and applicators, a large tea kettle and small stove 
and a few bbttles, test tubes, ch^inicaJsj etc. Valuable additions would -be a 
smeroscope and 'a meohanieal refrigerator.- . 

These inBeminatioiicentrea coiild prafitably'^43e attached to veterinary hospitals, 
G;>opcrativ6 milk collecting unions dr^overnment or military farms without much 



*aActitional osponso* Sta€c8 tixncs could. 1)© fixed fox tlie dflily-irseminatioii of cottv 
O ne collection would suffice for ercli dry by vf irg tbe bulls altetnetely it would 
seldom be necessary to use a bull often or tban twice a week. 

Young bx?lls should be used to begin the work* .They should be trained as 
described in ‘Indian Farming’ Volume VT, Ifo. 11, November 1946, The bulls 
require exercise daily. This can be given in the form of light cart work or if nothing 
better, the bull can be led several miles each day. Wlien the public see the bulls 
and find they ciin have their cows impregnated promptly^ no matter how many cows 
are in oestrum, and especially after they see the resulting calves, prejudice against 
the method will disappear- A campaign for the castration of scrub bulls should 
accompany the introduction of insemination centres/; 

The saving in breeding bulls needed to serve an area and the resulting rapid 
improvement in the cattle should more than pay back the cost of running these 
insemination centres even though" no fee :» charged. Wc charge Rs, 4 for urban 
cows and Rs. 2 for village animals and liave no trouble in collecting these fees. It 
is essential to see tliat no extra gratification is collected by personnel at the centre 
and that the public receive courteous, prompt service. 

Further researcli is necessary to determine the best method for the preservation 
and transportation of sperm under Indian conditions. There are indications that 
the sperm of zebu bulls will not sur^nvo as long at the temperature of melting ice 
as will the sperm from bulls from colder countries. It is possible that the dilution 
of the sperm with proper buffers will make it practicable to ship it in thermos fiasks 
containing ice. ^ ♦ 

-We hr.ve tried the use of a clay hooka base containing cold water for transport- 
ing the sperm on rail trips. An attendant puts sms II picc c s of ice from a thermos in 
the water from time to time to keep the water at about 40 degrees to 45 degrees F. 
The cotton -plugged toftt-tiibc of speim is hold in the top of the hooka base by a 
rubber stopper. ^ 

Once Wo have the solution to the storage and transportation problem, insemina • 
tioii out-stations can be set up for from the bull htablca and ficsh supplies of fpeim 
can be secured regularly from the centres. The possibilities of rapidly improving 
the quality of the average cattle in this countiy arc tremendous. 

' APPENDIX IV (1) 

fr \ 

(c) JDb, B. B.SiNGSt, AiviMAi-GENETicisas D. P., Livestock Beseakch Station, 

31 adiiuktkun n, Muttka. 

. ■ The exigencies of the wfir liave greatly reduced the numher of the cattle In (every 
country. For the normal supidy of the milk, meat and draft, every possible effoit 
^ is to be made towards the development and improvement of livestock production^-. 
Artificial insemiriation is considered to hold a very gi'eat promise foj* animal improj'O- 
ment -witLih a short period. Waddington (1942) regarded aTtifi^iol-insomination a« 
of enormous potential importance for the immediate post-war reconstruction of .the' 
deyastated’arcaa of Europe. A report prepared by the allied 'agricultural experts 
and considered by the Technical Advisory Committee on Agriculture (1943) reveals 
that the-supply of good breeding animals in Europe and other countries of the worldi’ 
will be one of thegreatest difficulties. Bussel (19^:2) considers that in. solving -this 
problem, userwill no doubt be made>of 'artificial iusemihation. . . 

. In India the problem is much myre' serious' than in many other countries.in- the 
wofld. Even before the war the supply tof gootj bulls wag very, small or in other Words 
A calculation o£ the -figures gW®*! hy Crr’Wright in his “ Beport on the 
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devolopmont oF tlic catllc and dairy indtutrics of India 1937, reveals lliattlictc art 
about 3,500 females ns against oJio aj^provrd ’onitje bull. T'or ibis problem as 'well 
as for tlic improvement of the livcbtock iii India, the recourse has to be taken to f--cicn- 
tific methods of breeding and particularly to artificml insemination. 

Only recently this method was begun to be employed on large scale in some of 
the countries. Succcsss gained in Hiissia tomirda the improvement of livstock by 
the lisc of nrtiheial insemination has dnawii the nil ention of ihe people towards it. 

In the IJ. S. S- It in 1930 about 20,000^cowh wore nrtifiniaHy inseminated. 
Within 8 years, the work speeded up to GO times. According to Neumann 
(1939) 1,200,000 cows were inseminated in 1938. By this method in one dis- 
trict where 160 bulls were formerly required by the natural method, 37 bulk impreg- 
nated 8,000 cows in 1935. 

This method has been widely used in sheep breeding in Pussia. Ozin (1939) 
Btatoa that in 1938, 14,600,000 ewes were nrtilicially imscininatcd involving Iho use 
of 41,274 rams with an average of 280 ewes per ram, whore as for natural mating near- 
ly 250,000 more rams would have been required. Tliis practice is being used in other 
animals like i^ig, dog, rabbit and poultr 3 % elc. 

In Denmark this practice was started on large scale in 1936 (Sorenson 1938) 
by only one cooperative breeding society of dairy farmiirs. By 1941 this number 
had increased lo 86 associations with total of 200,000 cows. 

The U- S. A., artificial insemination hnabcen used forsevornl years in a few largo 
herds of cnttic and on large horse breeding fai-ms. It was considered by Lambert 
and McElcnzic (1940) that this mel.hod will be confined only to the herds which arc 
large eiiougli to employ the services of a technician. But with the improvement in 
technique in the last few years, the application of tliiametliod has been made possible 
to the advantage of general public with small herd^. Trimberger (1942) stated that 
in 1942, 4 associations existed for thra work in tJ. S. A. 

Perry and Bartlett reported (1945) that 6 cooperative breeding aisocintions 
have been working in Now Jersey with 3 ,700 members and 15,000 cows. The associa- 
tionn own 40-45 bulla. 

Regarding the increase of milk j'ield by the use of this method. Perry and Bartlett 
(1944) reported that the records of 112 memhers of throe artificial insehiination 
aBSociatious showed that uvotage milk yield of 120 daughters produced by artificial 
insemination was 9*3% greater than that of their dams and the fat yield 3*4% 
greater. Records of 104 natural daughters from the ^ame herds show average yields 
slightly lower than those of the 120 dams. 

In Great Britain stops are being taken for the practical trial of artificial insemiiitf^ 
tion of cattle. Some of the cattle breeding societies and farmers* cooperative societies 
have taken up this work on largo scale. 

In addition to the work on the application of this subject, researches are being 
done in the Dnivexbilicn and other institutions of these countries to improve tlve 
technique of collociion of semen, its dilution end preservation and the insemination 
of the female. Therefore centres for tKe training of the personnel. 

The whole work 6n artificial insemination in India before 1 941 can be summarised 
as a hobby of a few teachers and field workers to exliihit the collection of semen and 
its introduction into the female genital tract. 

It may he said that India made the first attempt towards tliis subject when the 
appointment of Assdatant Research Officer, Axtificial insemination, at the Indian 
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Veterinary Reaearcli Institute, Izatnagar a made. Later on tlie Punjab a Iso started 

this work with the appointment of Animal Geneticist in 1943. In the United Pro- 
, vinecs, the Agricultural Institute, Allahabad, ha s been practising artificia 1 insemina- 
tion on some of the Institute animals for some time past just to teach the students 
about this method. The U.P. Government made the first attempt towards it in 1946 
' when an Animal Genericist was appointed. At all these centres experiments are in 
progress to perfect the technique of artificial insemination, for Indian conditions. 
Attempts have been made with success at Izatnagar, Allahabad (lP46)aDdatBh^ari 
to arrange for the technique to train the bulls to mount females not on heat and to 
ejaculate into artificial vagina. This method provide.s pure semen with sound 
sperms. At Izatnagar the method has been applied in Hariana. hill bulla and 
Murah buffaloes. At Allahabad Sindhi cows arc -{iicatcd end at Bbarari Hariana 
breed and Murrah buffaloes are taken. In all thes'e breeds the artificial insemination 
has been successful and has given high percentage of conception. 

Vaidya and Bhattaoharya reported (1945) about the results obtained at Tzat- 
nagar. The results show that cows have been impregnated with semen preserved for 
six days, buffalloes for three days, and sheep for seven days. Cows, she buffaloes, 
ewes and does (goat) have been inseminated successfully, using l/22nd, 1/1 Itb, l/40tli 
and l/20bh of a single ejaculation. They have found in one cose that a cow was preg- 
nan1> Ijy the use of l/60th of a single ejaculate. The percent.? ge of successful impreg- 
nation BO far obtained in the experimental animals at Izatnsg.-r is 79 in cows, 80 in 
goatsand-lOOin ewes. It has been reported that overall percentage when theanimals 
belonging to villages in the vicinity of the Institute are included, is 71 in cows, 63 in 
goats and 76 in ewes. 

The artificial insemination work has been extended to villages near Izatnagar. 
The cattle are inseminated in some central villages where they are collected. The 
CivilVeterinaryHospital, Bareilly gets stored semen frem the I. V. It. I. Izatnagar 
and collects cattle on heat from the to%vn and neighbouring villages and inseminated 
them. After achieving a success at the hospital, a few centres are going to be started 
on the roads running out from Bareilly in the radius of about 12 miles. The cattle 
on heat will be collected on these centres every day anda manon cycle vuth requisites 
will visit these centres and will inseminate them. 

At Bharaxi,.the attempts are made to get the cattlp onTieat from villages for this 
work and they are inseminated at the Government Cattle Farm. 

V 

The Indian. Veterinary -Besearch Institute has opened four regional centres In 
different parts of the country to find out the utilitity of this method. 

The comparison of the work in India with those in the countries referred to above, 
.will indicate that artificial insemination is only in its infancy hero in tliis country.. 
>^But the results so far obtained are encouraging ard demand the extension of this 
work. It is too "early to use this method of animal breeding on large scale ip^ this 
country for the following reasons : — 

(i) lack of suitable workers, (ii) small herds of cattles cattered over such a large 
area (m) lack of adequate facilities for transporting semen (iv) lack of education 
in farmers and their prejudices against any new system, («) and above all the absence 
of sound cooperative Kocietiea amongst the agriculturist, which have beenthemeans 
of success for using this method on large scale in foreign cojuntries like Denmark, 
Russia and America, etc. , . ^ • 

The following proposals are made for the extension of^ the practice of Artificial 

insemination ; — 

' * ' • • • 

1. To provide facilities in the leading'JnKtituf.ionSj Yeterinary Colleges au^ 

Univetiiitlep fPl the teoojiipg of tJuB eubjeett , ' ' 
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2. To start' ati least one or more ecatres in cverj*- province and State in order 
to perfect - the tccliniqnc of artificial insemination accordiiig to the local needs. 

3. Centres should he started in cverj^' proxnacc and State for using this method 

on large h^rdi of the farm Oii well as for extending the work to the surrounding 
villages. . - ' 

d. Trial shoiild he ninde for tlie transport of the semen on the roads leading to 
villugcB and centres fixed whore the surrounding villages may brii'g their animals 
on hoot and get them inseminated; in this coni^cctiqn it me.y ho pointed out that the 
semen used must bo from an approved bull to onsiire good progeny whicli will have 
groat effect in the fiLturo development of artificial im-emination in villages. 

5. J?or the rapid extensioivof worlc in the Indian conditions, it s( ums advisoblc 
to find out suitable media by wliTch the animals may be brcuglit on I_eat u-ithin the 
desired period. The work at Bharari (Jliansi) toSvards this line, gives quite encourage 
ing results in the ease of cows. It will also create confidence in the villagers about the 

- efficiency of the stuff and the success of the jJroposcd artificial insemination*, in which 
thdy doubt very mucli. , . , 

6. Bor improving the technique of artificial insemination, rcfioarches should be 
carried on about getting accurate informo.t.ion' regarding the various reproductive 
physiological processes in the Indian !Farm animals. 

7. The cxpciSdituTc at this stage for all t^^'pes of work in this connection should 
be borne by the ‘.Government and the organisation should be in the hands of the 
Government or respoiisiblc institutions Pko the Univorsitjos and the Collegcs. 

8. Every attcmjrfc must be made to avoid uncontrolled development of this sys- 
tem and^to avoid pit falls. 
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“ , APPENDIX. IV (1) - ' . 

(«f) S. K. Sen, Animaxi Httsbaniuiy - Oeeioek, Bihar. 

Probably no discovery in the domain of animal breeding has evoked so much 
interest and received so much publicity as artificial insemination; £ Nevertheless no'- 
one can have any doubt about the achievements of this proces^of breeding and the 
far, reaching^ results so far obtained thfougb its, application in animal breeding. . • 

The spectacular^ achievements' secured by the sustained use of this ^method 
of breeding Bussia and other countries /have, attracted the attention of the worlds 
partieulerl^ thoe^ iptoresfe^ ip liye^toeli: ipdpetijp^, to tho* f OESibJJltJes-pf fj>ced^ 
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im|>roveixlent* of livestock. Tte fact' that artifibial bx^ding hblds cat immease possi- 
bilities id India, where bull production and maintenance are tod expensive in com- 
parison with the economic status of the rural people, cannot be over-emphrsised, 
and it is with the realisation of the obvious results th&t a begixming has now been 
made in this, direction by setting up a number of Artificial Insemination Centres 
by the Indian Institute of Veterinary Research of the Government of India, with 
the funds assigned for Grow More Rood Compaign. Although this investigation has 
been launched for the present a short-term measure under this compaign, yet the 
results of artificial breeding will not assume any appreciable magnitude for sometime. 
The compaign is due to expire in February 1947, but it is esqpected'that these centres, 
which have been opened as a result of hard labour and considerable preparations 
under various difficulties, like training of personnel, want Of equipment, etc., will 
continue to function as a permanent appendage of the Indian Veterinary Research 
Institute or as post war schemes ’of "the Provincial Governments. It is essential 
that opportuilifgr rdust be given to complete the studies taken up on the problems 
afiecting the application of artificial insemination and that exdiaustive trials must 
be made on the means evolved to overcome the problems of storage and expeditions - 
transport • of semen. 

It is not intended in this note to deal ^vith the early history and the successive 
development of artificial breeding, but to indicate briefly the experience so far gained 
in the application of this method in this province 'and to set forth suggestions for it*s 
wider use under conditions obtaining in this coruxtry. 

One of the centres mentioned above is located at Patna where the concentration 
of cattle and buffaloes is fairly large and facilities of a Government farm are available. 
The work of artificial insemination actually began, under an Assistent Research 
OfB.cer, from December, 1945, with two young Tharparkar bulls lent by the Gk>vem- 
• ment Cattle Farm. Due to the Want of equipment and other facilities, the work 
has not been without frequent interruption. So far 682 cows and buffaloes have been 
inseminated. • 

The cattle owners of this area,, both educated and illiterate,* possess in varying 
degree, a strong sentimental apathy to artificial- breeding. 'Conservative ideas 
peculiar to rural people of all countries and opposition to new ideas are largely 
responsible for this development at antagonism. They fear that the process being 
an unnatural one, cows become .sterile or develop uterine diseases, that they do 
not get physiological or sexual satisfaction, and that -frilk -yield -is interfered \vith. 
They admit that there is no positive evidence or proof in-Buppoxt of their apprehen- 
-sion.' Th^e objections are often forcefully put forward when they argue that .the 
‘ cows belonging :tQ_ Government C&Mle Farm not subjected to artificial izisemina- 
."-tion. Their c6ntention is that, 'if artificial inseminatioh is necessary for improving 
livestock, why it is not practised on cows of the * Government Cattle F arm . ■: There 
is another section of people who keep breeding bulls and charge fees ranging between 
^ Rs. 2/- and Rs. 4/- per service according to the 1 r 5 q>e and breed of the ' biilL The 
attendants or ^cowmen accompanying the cows requiring service receive a commission 
of annas-/8/- to Re. 1/- from.the bull-lceepers. The popularity of-the Ihseinination 
_ Centre; where^.no^ fees are charged and no' commissiofi ih paid, naturally amounts 
to financial lo'ss to these' people. The combined opposition* of all. these people and of 
the illit^ate owners, who object to" the' use ipf rubber and metal instruments, require's 
elimination by vigorous ^ and sustained pro^egenda* through deyelopmentcl ctclf. 

argument's in favour of artifibiej ihse^hation are however, ihe posi- 
tive visible results rhp^ng the 'percentage, ol. Euccessful ipeernixTatien and tbe.cire 
and quality, of the. progeny, ‘ 
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Apaxt from tte proWemB stated alcove, the distance a cow has to travel in order 
to Teach the j^rtificial Insemination Centre is a distinct disadvantage. Cattle breed* 
ers in this part of the country arc general farmers, and they do not have sufficient time 
or inclination to pay individual attention to their cattle. Oestrum in cows is not 
often observed, and the vallage scrub bulls on the spot get the first opportunity of 
sei\ic6. To an average cultivator, a bu?? is a buH, irrespective oF his quality^ breed 
or size. Even intensive, instructive propaganda will hardl 3 '' make sufficient impres- 
sion on the majority of cattle breeders unless the operation is actuallj’' demonstrated, 
f? c it is necessary to conduct demonstrational inseminations at selected villages, after 
prol minary negotiations with the cattle owners. So far many cnquirie.s have 
beer received from far and near in response to the pi ess reports, announcing the 
opening of the Artificial Insemination Centre at Patna and describing the utility of 
artificial breeding- These enquiries mostly deal with the pos'^ibilities of inseminating 
cows not conceiving out of normal service. The other difficulties experience at this 
centre, which axe of course avoidable under nornial condition, are the lack of necessary 
equipment and appliances. Due to the scarcity of scientific appliances like micros 
scope, refrigerator, etc., and non-availability of many otl ers, brought about by war 
condition, the work is often interfered with and continuity is not maintained. So it 
is essential to provide all the necessary equipment from the very early stage. 

To achieve any amount of reasonble success, it is necessary to enlist the wdlling 
co-operation of the extension staff as well as of officers and men of Co-operative, 
Ttural Development, Agriculture and Revenue Departments. Their help and in^- 
fiuence. in carrying on active propaganda work in rural areas are of great value for 
extension of artificial insemination. 

Inspite of so many factors operating against the use of artificial insemination, the 
centre at Patna is inseminating, on an average^ 4 to 5 cows and buffaloes a day, and 
at this early stage this figure can he considered satisfactory. The reason for this 
attendance is that a great prercentage of village cows do not easily conceive through 
normal ‘•crvice, as^ they are believed to-* suffer from ^'temporary sterility 1 "When 
a runibor of services by village bulla does not produce any result, the owners show 
their keenness^ to give a chance to artificial insemination. Cows suffering from other 
forms or sterility due to physical malformation and physiological causes are also 
brought to this centre for treatment. The temporary sterility appears to be 
quite common, and it will be interesting to investigate its causes. It seems probable 
that this infertility is due to malnutrition, resulting from the absence of vitamins 
and also protei^ m their food. At the cenire these cows are inseminated and owners 
are given instructions to improve the plan of nutrition by better feeding. 

Rulls so far used at this centre are of the Tharparkar breed reared on the Govern- 
ment Cattle Parm, Patna. These animals are heavy and phlegmatic, often having 
pendulous sheath. Rulls of these type have been observed to be very slow even in 
normal service and often they refuse to serve. Training such bulls for semen collect- 
tion has been found to be more difficult than the active types^ like Haiiana. Semen 
collection of such bulls with <ii/iocsiTOUs cows is not possible. Similar difficulty ha^ 
been reported by Daubney in East Africa with Sahiwal buUs. If such heavy or slow 
breeds are to bemused, it will be an advantage to try out mechanical or other methods 
of semen collection. In order to popularise the application of artificial insemination^ 
it I’iS advfgabfe to use fighter breeds bulls which are quick in service- 

Two IMuxrah buffaloes bulls have recently been added to this centre, and in- 
semination inbuff al CCS has just started. The definite mating season in buffaloes 
will provide a good opportunity to inseminate a large number of animals within a short 
in* ^cvalj which will allow a thorough study of this nrocess in this species. It seeip^s^ 
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that tlte noirmat amomit of poncentEatc^d allow^ to jhiie young bulls oxL tbe fatm. is 
not adequate wlieii tbey are used for semen collection. TKey quickly lose condition, 
if not properly fed. Therefore, it is advisable to keep a careful watch on the feeding 
of the hulls used for artificial insemination. The study of the effects of feeding on 
the quantity and quality of semen will be an appropriate subject for investigation. 

So far, experience nained at this centre has provided sxrfficient Qncouragemenf' 
to open additional centres at Dinapore and Banlripore which are about 4 and 7 miles 
away from the centre respectively. These centres are attended every day by the 
Assistant Research OflS-cer, and semen is carried in a flask packed with ice. AVhiie 
the A. R. O. is present at these centres all the cows brought there are inseminated. 
Unless a whole-time trained assistant is stationed at each of these places to attend 
to the cows at all times of the day, the success of these centres will only be partial 
It is not possible for the A. R. O. to be present at all these places in the same morn- 
ing. 


The collection of semen, its treatment and transport will have to he simplified, 
to suit the local conditions and manner of transport. The viability of spermatozoa 
under normal temperature, pressure and hunaidity will have to be studied, with a 
view to prolonging their viability. For wider application of artificial insemination, 
it seems that a chain of insemination centres with their ramifications must he set up 
and this must he accompanied by all kinds of intensive propaganda among, the rural 
cattle owners. The possibility of the formation of breeding societies in order to en- 
lighten the outlook of cattle owners, to gain confidence and to explain the economic 
.consideration , of artificial breeding must be e3q)lored. The problem .of transport 
and preservation of semen will, no doubt, gradually improve, along with the post 
war development of quicker communication and air traffic. The use of cairior 
pigeons to carry tubes containing semen may prove useful. . The necessity of re- 
frigerating appliances for storage in rural centres cannot he overlooked, especially 
where electricity is available. With the extension of electrificiation of rural areas,' 
as envisaged in the post war developmental plan, will be of considerable help in 
-opening larger number of such centres in viUages. It must also he emphasised that 
the authorities concerned and the public will have to exhibit patience and not tsxpect 
quick results as often demanded of research or investigation schemes- _ The success 
.of such an enterprise will largely depend on the ability of the staff employed to inspire 
confidence and*to show positive results to -the cattle owners. 


RecornTnendaiions :: — . : * • 

(1) .To overcome the difficulties enumerated .above the ex- 

* tension of artificial breeding vis a vis the experience so far gained, following xecom*? 

- lAendatiOns are made. ^ ^ ^ , * ' ’ - • 

1. (a) The staff appointed for artificiM inseramatian’ s^ he very carefully 
''selected. They should not only receive intensive and sjp'ocialised trainfc but umst 
possess uhtif ing patience and perseverance to face difficulties and opposition in order 
problems which confront, them in their routine work. In order to obtain ser- 
vices of Bu^h m^, it" is strongly recommended that attmetive scales of salary ’ must? 
be offer^'v^. the Assistant Reseraroh Officers and Sti^B^^d^assurance must ho given 
in regard to their permanency, ^ould'the scheme 

(b) At the initial stage Intensive* pr^hg^uda through I^efes;'wb^’ 
hand-bills, cinema films, by lectures, actual demoUafoation and by znobilo m^r^^at^ 
ing units will b^ of groat help in 'populafising artificial breeding in iniral areas. Help 
and active co-operation from the staff of Vetermary-and^Aigiicalture and other depart 
menta should be sought for propaganda woeeb. It is necessary to publish every month 
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figures showing the number ofinsemination dun'e'in the form 6f a jpress reJpoH and al^ 
include in it the names of new ceniircs opened. Hndio talks oh artificial insemination by 
prominent men who ate able to inspire confidence, will help to dispell misapprehen- 
sions. 

(c) Althou^ animals belonging to Government Farm do not require artificial 
insemination,^yet its practice has got a great propaganda value to the cattle oTmers 
in general, in so far as it removes a good deal of prejudice aud makes tbom believe 
tbat artificial insemination is not barmfuL 

(d) At the initial stage of this-schomc bulls of active breeds should be used, 
50 that time is not wasted in semen collection. 


(e) Insemination should be carried out in villages after making previous arrange" 
ments with the owners. Such insemination at random will greatly facilitate' the ex- 
tension work in those areas 'where successful insemination has been made.- In areos 
whore buCaloes predominate such random insemination would bo highly desirable, 
especially because tho hreeding- season in bufialocs is well defined. 

(/) When any new centre *is opened, there should be a whole-time assistant to 
attend to animals which arc brought for insemination. If for any reason- animals 
have to bo taken: back without? iifsenaination the centre will never be popular. 

(jf) Arrangement* must be made to secure necessary equipment before a centi'e 
is opened. 

(A) Hcscarcb must bo conducted on simplifying the methods of storage, trans- 
port and viability of semen. ^ Duration' of viability- in noimal tempejatuie, prespure 
and humidity must be studied under various conditions with a view to piolcnaed 
preseivation. jr, 


2. (a) E^nsion of artificial breeding at this stage should proceed slowly and 
frequent modifications in the operation may have to be mode fiom time to tim>» in 
the hght of experience gamed. There should be, no doubt, a central station with a fully 
equipped laborato^ and staff where routine problems can bo investigated and solved. 
A net work of seller units, with necessary equipment, should b'e opened at all import- 
ant vetermary hospitals and breeding farms. 

(6) These ^its should Iw located in or near ahout'the areas where the concentra- 
tion of animals is large and where breeding and.milk tecording schemes are in operation. 
At these units semen coUeptiqn should he done and semen kept in preservation. Erom 
these centres semen shoifid be catried in flask'to outlying centres within 10 to 16 
miles where a trained stockman should he stationed. The stockmbn will be required 
ft. H ® ^ approaohjthe yiUage cultivators and apprise them of the bene- ’ 

fit of artificial breeding and- coUect suitable animals .for -' insemination every day. 

— laahion, the number of units can he multiplied, until the entire field is 

->* -n ^ jonrae^s, between the centre and the outlying centres 

" ayoid6d_ by using -hoxning pigeons for. carrying semen.from the centre to the 

' outlying- pomt. ' ^ 

(d) Efforts should.be made to-form village breeding societies where main’ pur" 
pose should.ba the propagation, of the artificial insemination. 

(e) ‘Wbere artificial inseminatipn-^.work-is-contemplatod, liiveslock Improve- 

ment Act, providmg for compnlrory - castration of scrub bulls and licensing of bulls 
should bo enforced- /?. V”- " ’ ' ' - ' . • 

f . ‘ ^ the -post ..war . develqpmontal plans, provision should be made 

° ^^ificiaV mseniination- centre -with its < sub-centres and units/ as 

proposed in-. this notes-' 
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APPENDIX. IV (2; 

TO CONSIDER THE SCOPE FOR INCREASED DUCK AND GOOSE PRODXJC 
TION. TTTE AREAS SUITABLE FOR IT AND THE STEPS THAT 
SHOULD BE TAKEN TO ENCOURAGE IT. 

a) By S, G.Iyeraijd Mohd. Athar Axi, Poumhy Research Sectiok, Tndiajt 
Vetebinary Research Institute, Issatnagar. 

India and Burma contain about one-fift)i of the world’s recorded duck popula- 
bion and the total value of ducks and geoso in India has been estimated to be one 
arore of rupees. Duoks are primarily raised for pi eduction of eggs, and except in 
aities the demand fdr birds for the table is not much. Ge^’se are found everywhere 
in the ooimtry and for table they are considered excellent. On lands with plenty 
of grass, geese do very well and need no special food. For keeping a lawn clipped 
geese are ideal. 

Duck raising. 

Breeding and rearing of ducks under Indian conditions is u jt at all difficult, * 
indeed it is easy to maintain them. To constTuct a proper bouse docs not cost mucb, 
groimds are cheap, tanks, ponds and rivers are numerous and, theiofore, there is every 
scope for developing this branch of poultry industry. Ducks do very well on any 
soil provided' they have access to water. Rmuiing Avator is the best but tanks that 
do not dry in the .hot months wiU serve the purpose. Ducks can be reared in areas 
vyithout tanks and ponds by' giving them a large vessel with water so that they may 
bathe. In Avdsteni countries ducks arc also kept away from water, but in India it is 
usually the practice to keep ducks mostly in localities having suj'fncc water. The 
initial cost for the production of ducks is usually not small, but the money recov'erey 
by the sale of eggs and surplus stock is easily four times in a year. These days im- 
portations of povdtry are somewhat difficult and the best ducks are, therefore, to be 
seen in zoos at certain provincial headquarters. Ceylon used to import largo niunhars 
of duck eggs from Ma^as hut this trade is almost extinct owing to the import duty. 
All the domestic varieties of ducks are said to have originated from the Mallard or 
wild duck with one exception,' the Muscovy which is native of South America and 
descended from A^ld ancestors. Eggs of wild ducks Avorc collected and hens used to 
hatch the ducklings which became fairly domesticated and this is helicvd to have 
taken-place in Europe before the Christian era. The present day varieties are obviously ' 
produced by cicopsing. ' In Western' countries until 60 years ago ducks were kept 
for their table qualities; since then the higher producers bf eggs have become popular. 
But in India ho^ropef method of breeding and roaring are adopted, as a result ducks 
that we see in ' the mCarket arc deteriorated birds. 

-Advantages of keeping ducks. . 

^ Time has come to regard duck farming as an essential coroUaryto a' suco^aful 
agricultural cntorprisel The' duck offers comparatively greater profits, as'they, in 
India, are said to be leas susceptible to poultry diseases than the fowls, hut recent 
efforts by>the Central Command to increase duok> production in Bengal, Central 
ProA^ince and other parts of 'Ibdia have shown thatl'heayy' mortality among these 
birds is all too common. ' In fact it is sihguljirly free fodm-mosb diseases partio'iJarly ‘ 
Ranikhet disease which has proved a stiimbling block to ■the, poultry industry as many - 
farmers' have- had to wind up business once. tte disease .lias visited their promises. 
p'jLcks also lay ifiofo and laiger eggs, for instance,- the AV.eigbt of 63 eggs laid annu- ' 
ally by'a' desi hen w5uld%9"ab'!jut 6 lb. comp.4rbd wiCh'90 eggs laid- by'a duck' which 
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W’ould vreigli. 12*6 lb. or wbicli is two and a half tims the woi^t of hon eggs. Ih 
Burma ducks are estimated to lay 180 eggs annually and the hens only 40. It is 
well to remember that the net profit Irom a laying hch. or duck is not obtained only 
from the number of eggs laid but it depends upon fertility, hatchability,.rearability, 
mortality in all stages, susceptibility or resistance to disease, longivity, breeding abili- 
ty, percentage culls and proportionate cost of busing. However, of all species of the 
feathered world ducks excel in each of these characters. 

The properly bred duck is highly fertile. It is easy to hatch duck eggs in incu- 
bators, although it takes 7 days more than hen egg 3 . Ducks grow quicker than other 
type of poultry and come to lay at a relatively much earlier age. Mortality due to 
non-tpecific causes is stated to be insignificant, generally the result of accident only. 
They allow a margin of abuse and ignorance in management that 'no other creature 
in the farm will permit. 

Owing to the important role played by snails in the life history of Trematod 
infestation of large animals, the modem practice iniegaxd to the control of this para- 
site is to rear ducks on lands intended for cattle grazing. Duclcs can be used for 
manuring arable fields and heavy crops are obtained in Western countries after their 
occupation. 


Bye-produd,s 

The feathers realise from 1 — 2 Hs. per lb. or roughly 4 annas per duck and should 
cover cost of plucking. In Western countries consigrunents of all white feathers 
realise the best prices. In some areas the manure can also be sold or it can be given 
to the cultivators in return to the litter. Owing to dififerent prices the downs (fine 
feather) and the feathers must be kept separate. 


Pr^udice against ditch eggs. 

It has often been said that duck egg farming offers no prospect of success as it 
rmy prove difficult to sell eggs produced in large numbers. Duck eggs have a dis- 
tinct flavour of their own rather too strong for the ordinary palate, and, therefore 
they are not much in demand for table use. However, in this connection, wo 
would like to state that there is nothing unwholesome in the duck eggs. They are 
larger, better shelled and of greater density than the hen eggs and possess almost the 
same biological value. 


note here as to how this undesirable flavour in the eggs and 
i^eat deVGlop^and how they can be eliminated by improved living conditions, feeding 
an . mans^ment. Ducks have an especial weakness of sampling all the foul water 
• probably there is something in such material that satisfies a crav- 

by the bird’s, natural appetite. This is most,\siiesixable.from 
of birds are given good foed whiclf'do^s'^t contaifr^any 

. - I ® ® ingredient and are allowed to drink clean and wholesome water, cer-*^ 

produce sweet and mild tasting eggs to. the satisfaction of an average 
er. Duck eggs can be readily used in the preparation of cakes, etc. 


. Production and demand. 

dispose of the surplus drakes. Some people do not like 
-inrl complaint being that the flesh is too strong in taste 

wi* ^ IS tecause, as stated above, in natural conditions the duck is a soaven- 

^cat oiir watcT and.paddlcs. If we treat ducks in,the same way as we 

that of thn ^ reason why both the flesh and eggs should not be mild as 

that Of tie chicken. It is urgently accessary that those facte ar e made kao^n to the 



217 


public by demon strAtion and propaganda, tbc prejuduce will bo sbalccn off and the 
demand of tbe table ducks will sooix bo on the increase. The socord world w'ar bas 
no doubt contributed a great deal for the popularity of duck meat and duck eggs in . 
the human food in this country. 

Localisation of dvcje production. ■' 

Unlike the fowl, xvhich thrives equally well in many parts of the country, the 
duck is.defiriitely more sonsitivo towards its environment. As they are semi-acquatic 
birds by nature, they prefer wet and muddy conditions, tanlcs, livers, ponds and deep 
paddy and jute fields. They thrive in areas where they can pick up 'weeds, plant 
roots and other foods including small fish and snails.. Duck farming is, therefore, a 
decidedly r^ional subject. It is at its best in the east and south and west coast of 
India, whore there is abundance of water. Ducks are almost absent in dry areas 
like Itajputana, Baluchistan, Central India States, Sind, Cutch and Kathiawar, while 
Elashmir has fai ly good duck population. The last three areas, with the exception of 
Kashmir of course, have great length of sea coast, but they do not possess muddy 
conditions necessary for a successful duck raising, 

A survey, uirfied out recently by the Central Marketing Department (Kig. 1) 
tndica!»e8 thatT. avancore, Cochin a d Madras and Bengal are the places where rtmi- 
aquat'.c conditions prevail and ducks are being raised in large numbers in 
theoe areas. The specimen of ducks produced is regretably undersized. 

Thore are also other vast areas in the country ; their usefulness for raising ducks 
has to be explored. !Fot exaxnplc in certain parts of Bombay Presidency where 
natural conditions are quite suitable the duck population is sparse- Attempts could, 
however, be made to introduce raising of ducks in such areas and other possible cen- 
tres such as canal irrigated tracts of the Punjab. It is, however, necessary that small 
scale experimental trials should first be made to gain experience of local problems. 

A survey carried out by the Central Agricultural Marketing Department indicate 
that the Madras Presidency produces as much as 40-9 per cent, of the total duck^ 
eggs in India, and Bengal about 34-4 per cent. The United Provinces produce only 
6 • 6 per cent, whereas the provinces of Bihar and Orissa produce 3 • 4 per cent, and 
2*6 ppr cent, respectively. Amongst the Indian States Travancore produces as 
much as 3*8 per cent; of the total duck population. 

The production is concentrated' on east coast and extends throughout the_wesb 
coast of Burma. The propduotion is also concentrated in certain parts bf 'feengal 
especially the' east and the Malabar and Central Travancore. The Unitt^ -Provinces^, 
and North Bihar also are areas of fair production. The production is"^Iso fairly 
intense in thojdeltaic region of Godavari and' Tanjore district-of Madras Presidency, 
Chi,tfoigong' and‘\deltaie regions of lower Burma. '* 

Number and size .of the eggs produced. 

It has he'en esthnatod that the production per duck per year in India is 

90 eggs, and 180 eggs in Burma. In Cochin and Travancore an annual production 
of 120 cggs.por duck is adopted for all the laying ducks. In Bengal and Madras the 
annual prcduction per duck is 76 and 126 eggs respectively.- The ducks, under Vil- • 
lag”! conditions, however, have been estimated to 'lay ihuch smaller number of eggs, 
and it is certainly duo to improper feeding -land-poOr .management. ' Purthormoro, 
there is a distinct drop in the production capacity of ducks im. the Punjab (50), Sind 
(40), the Central India States (40). The a-x-orage'. weight per hundred eggs also varies 
from 17 lb. in Goohift State to 10 Ih. "8 oz. in Bengal'. ■ , 
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Sofne common Imidinn breeds of dticlcs* 

Breeds of dwhs . — There are several breeds of ducks some bhiug ornamental but- 
of no use in a laying pen. There are about eiglit best breeds and any one of these can 
bo profitably kept in this country. The different breeds are Aylesbury, PokJn 
Rouen, Cayuga, Muscovy, Indian Runner, Qrphington and Khaki Campbell. The 
pure bred birds ever give tlie best results and tlierefore, one should invest money only 
in pure breeds/ Some people arc fond of making new breeds by crossing and the follo'w* 
ing crosses are fcnouTi to prochice the best results. Rouen drake and Aylesbury duck, 
Pekin drake and Aylesbury duck, IVIuscovy drake and Aylesbury or Pekin d.uck, 
Pekin drake and Indian Runner duck, and Indian Runner drake and the common 
Indian Duck. 

The common Indian breeds of ducks arc, the Indian Runner, the Sylhet mete an^ 
the AVhite Breasted Nageswari. 

The Indian Runner is found practically in all parts of India, but in a few places 
they arc bred pure. They arc remarkable birds in all respects, and were developed 
as the first commercial laying duck in England, As no attempt has been made to, 
improve the condition of breeding and management, it is suggested that every possi- 
ble effort dxould be made for the betterment of this variety of profitable ducks, under 
Indian conditions. In India, however, the average live weight of a duck and a'* drake 
is 4^ lb. and 5i lb. respectively, and a village duck of this breed lays on an aver- 
age 54 eggs in a year. 

The other indigenous type of duck is the Sylhet mote, "wbicb is the ordinary duck 
of the villages in Eastern India. ..An adult bird weighs 3 to 41b. atld under yillag- 
ebnditions it is estiirvated to lay 40 to 60 eggs a year. 

The Nageswari Duck is found in the district .of Cachar and Sylhet in the Surma 
valley of Assam and in Eastern Bengal. An adult bird weighs -3 to 4 Ib. and rmder 
village conditions, however, it is estimated to lay 60 to fiO'Cggs a. year. The average 
weight of eggs of the Indian breeds is to 2 oz. 

Breeding. 

Apart from the indigenous breeds there are a number of improved breeds, but 
only in a few places they are bred pure. The best improved breeds for egg production 
are Indian Ruimors, Khaki Campbell, Buff Orpingtons and Magpie ducks, while 
Pouen, Aylesbury, Pekin and Muscovy ducks are also well known as table birds. . - 

. ' , It is a well known fact that the pure breed always gives the best results, but only 
in a*foyr places* in.India’ the ducks are pure bred. So far as crossbred ducks are con- 
cerned', it has been found that for all inl^nts and purposes the improved Indian Run- 
net and Khaki Campbell drakes mated with_tho coimnoj]. Indian Duck produces very 
fine layers." ^ ^ 

^ ^ • m ^ m • ^ * 

Missioncrics have done some pioneer work" in the South and 'in order to impfdv® 
the common duck recon\mend''d as follows Mate a strong Indian. RunnSer drak® 
with four large-size common Indian duclcs. Select four large ducks 'df this cross and 
with a medium size Aylesbury drake. The resulting 'cross will bo large 
'T ^'"hardjr ducks making excellent table birds and layers. "VVlieh crossing different breeds 
it is better to separate the drake from ducks of his owh breed and put him with ducks 
of the other breed. ' * ' - ' 

breeding must' be carefully ‘ avoided and the male bird changed every two 
. ‘years. Ducks begin to lay when they arc 6 — 8 months old, and, for breeding, the bird 
must be one year old and can .be-bred until four years of age. 'One drake usually 
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takes four ducks. The secret of success in breeding is rigid selection and breeding’ 
firpm only the best. Breeders'do better when they have access to swimining water, 
best in the early part of the season, fertility is sometimes poor in the early part of 
the year and may be due to causes such as imsuitable houses,. cold winds, fright, 
tmdor or over-mating, improper feeding, lack of grain and over fatness. "When fertility 
is poor in early part of the season, increase the number of drakes and decrease as sea- 
son continues. The season jh western countries is normally 8 months from February 
to September. It should be possible to produce ducklings all the year round but this 
requires considerable sldll. 

In India ducks commence to lay during the rains and keep on laying until April* 
.Ducks lay their eggs during night as well as morning say up to 10 a.m. They gene- ' 
rally lay anywhere oh the groimd sometimes in the water. The eggs should, thc^re- 
fore, be careftilly watched and collected. 

Efforts for improvement. 

In order 'to improve the laying and meat qualities, it would be necessary to up* 
-grade the conamon indigcnous. duck scattered over the coimtry preferably with pure- 
bred Tiidian Runner and Khaki Campbell drakes preferably rmder free range condi- 
tions. The Khaki Campbell was produced towards the end of the last century chiefs 
ly by using the Rmmer duck- crossed with the Rouen and introducing Mallard blood* 
The flock average is from 190' to 200 e^s a year. This is a dual purpose waterfowl 
a good layer and a good table bird. As there is no recognised duck breeding farm in 
India, wo a re afraid that pure-bred drakes may not be procurable at present,- which 
-necessitate, the establidiment of a Central Duck-raising Faim in concentrated areas 
whore all scientific methods of duck breeding may bo adopted to raise a pure stock. 

- Perhaps one of the regional centres for the proposed commodity stations is Tribund- 
rum (Travancore State) and in our opinion it would be best to organise an experhnen- 

* tal duck breeding farm in this place vdth an aim to maintain 1,000 layers. Added to 
this a similar regional centre for duck breeding may be organised in Rast Reng^’so 

- that results 6btained from the two stations may be compared. 

Fundamental researck into* breeding, feeding, housing and management of duck 
*B the d.ri^ essential thing in.th'o developmental operations before launching a country- 
wide programme of work. Specialised -training in duck keeping should also be ar- 
ranged by these stations.' ' It' seems at presoM that the foundation stock will have’ to 
be imported from abroad, which wiD ;sorve as. a nucleus for further developmental 
work. • ‘ ■ - . . . ; • • 

Hatching Dueh. Eggs. ' ’ - 

; In order to establish the duck industry on a sound basis,- it is veiy, necessary to 
encourage the artificial incubation of eggs. This will not only result in tHe'prevention - 
of Josses that at present occur under, village' methods" of incubation but also permit 
tfe'handle large nuiiabsrs of eggs at time which is the essential feature of a successful 
iiKLustry^~«j'p,iero are, how6\'er, about a dozen hatcheries in Burma, which hatch s 
large number of duck eggs.' • - As the hatcheries are owned and managed by the Chinese, " 
the process adopted there is highly artificial arid' although they are operating in Biurma , 
from^ a Jong, time, the. Burmese,, themselves h^Aye'-, not been able ,.to ' mai^r^the^'; 
science and art-of artificial hatching as practised by Chine^. HowoverVinlr.di'a 
all the eggs hatched are set under broody hens or driSks except few" farms wheRt 
fnnall sized mechanical incubators are. used;, ‘ It 'mil not'.be-'put of- place \to mentioii* 
here that 'Maminoth incubators in-all parts' Of. iodia'iria^-also be used 'for' KaitcKilig 
l^rgo numbers of eggs.; y-Since no infbrmatioii iu regard fO'.thc various factors of iu- 
BBIOAB ’ 
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cii'bation is available, it is desirable ibat prelimiDaTy oxperiirfni alien be trade in 
concentrated areas like Cccliin, Tra-vancore, Madras nrd Bengal ardlbe bncrvlcdgc 
gained diesezninated to tbc public. Urdcr villcge ccrdilicns forihe present it vculd 
be advisable to recommend tbc traditional ancient metbed of batebirg nrder ben. 
Only six eggs should be placed under a ben. The Game or Chittagong bens make 
the best mothers for ducldings. Two or three bens should be set at the same time 
and when the duoldings are out, give each ben from six to eight. 

Successful management of ducTcs. 

It is commonly known that ducks are definitely temperamental, veiy timid and 
easily frightened. They do, bowev^^r, become totally upset by Ibe slightest acci- 
dpnt and stop laying for four to five weeks or even longer when frightened. Hence 
every effort ^ould be made to keep them happy and ccmfoilable. As already men- 
tioned they must always ha\e plenty of fresh air and water together with sufficient 
pasture for foraging. 

Feeding of iJie ducks. 

It has already been mentioned that in Burma the average annuol production of 
Pggs duck is 180 eggs which is obviously double that of Ihe average in India- 
l?hough there roi^t, however, be some difference in the breed or type, the higher 
average of duck eggs productiou in Burma is probably duc-to careful feeding and man- 
agement adopted there, whereas no systematic methods are followed in India. The 
most prevalent practice in India is to allow them to pick up tbc kitchen remnants 
and sweeps, drive them to the tanks and ponds" where they remain throu^out the 
whole day and live upon weeds, snails and also fish. However, a few organised duck 
farms in Bengal are attempting to improve the feeding methods, keeping in view 
economics but no substantial results have yet been achieved, and, therefore it would 
be worthwhile to investigate the possibility of improvement in regard to duck feeding. 
We wish to ^ake] it clear that the protein level in the duck feeding will have to be 
considerably inoreased by adequate supplements, with cheap vegetable and animal 
proteins in order to increase the productive capacity of the ducks in India. The food 
ednsumption of ducklings beyond the age of 6 weeks is not much and the amount of 
food required depends upon range as ducks are good foragers. • 

PossihUities of (he export of duels eggs and other products. 

It is expected that the improved duck will lay larger number of eggs under 
better environmental conditions and good management* As suitable conditions for 
duck raising exist near about the various ports in India, the possibilityof conomcr- 
cialised farming in these areas, and the supply of duck eggs to the ehippers at a rea- 
sonable price must be considered. 

In some of the most concentrated duck raising areas, where thcT production is 
.roxpeoted to go very high, the desirability of drying of surplus eggs may be considered, 
and it is hoped tbafrnot at a distant future, we may be in a position to place dried duc- 
egg product commercially in a foreign market. Wc must however, keep the Coun- 
tiy’s demwd first before planning for an export trade. 

_ ^The possibility of establishing the frozen and canned meat industries in India 
may also be consider&d. It is well known that processed meat products will not 
find fsL\rGVX in Indian household .and hence foreign markets will have to be explored 
^ for tbo^'expansion of this indu st r y . -As the production cost will be ccmparatively 
cheaper in India a^^s*xefrig<a:ated shipping space will be easily available after seme 
'time, we may be able to deliver bur frozen egg ard meat prcducts.at any foreign irar- 



keb at a lot^ oozop^bibiva prios. B'lmdam'dnbal tasaaroh in. the e^parimenbal dtiok 
btesding sbatione in regard to storing and processing of duck-eggs and meat should be 
undertaken. ' . ' 

In" the conclusion it may be said that duck farming offers a vast aooipe in this 
country. It may -be mentioned that Government have given due recognition to the 
improvement of fowl keeping in this country, as a result of which organised poultry 
farms are being established all over, but no attention is being paid to the improvement 
of ducks. We are perhaps aware that the military in India have sponsored 
schemes for the raising of poultry to supply with vital food stuffs and a number of 
duck-breeding farms have been started during the war period. Since the war is now 
over it is suggested that all the duck farnxs owned by the military authorities be taken 
over by the civil administration and investigational work in different directions may 
be initiated to establish this inidustry on a profitable footing as envisaged in previous 
paragraphs, but fundamental researcb work should bo confined to' the regional stations 
■ under the control of the centre. We ate fully confident that the duck industry will 
get the due share in the recently announced plan for the development of agriculture 
and animal husbandry. ^ 

' Geese. 

Geese can be easily kept wherever there is a large field or waste land on which 
- thej^ can run, green grass forming the major part of their food. Unless they have a 
tank orj pond in which to swim, their eggs may not be fertile and the birds wiUnotbo 
_ comfor^ble. 

A survey carried out by the Central Agrioultural Marketing Department indicates 
that the number of laying geese is small and they are found mostly in B.@ngal and 
Bihar. In India geese are, however, seldom maintained for egg production, as they 
lay relatively few eggs and require special attention and heavy feeding. Sometimes, 
they are kept as pets by the private persons, but they are generally reared for table 
purpose particularly during X^Tnas for selling to Duropeans. 

Nature ariA Iwbit, o^'g^eJ ' 

It is conufioiily Imown that by nature and habit, geese baye certain characterisr, 
tics common to ducks and their distribution is also somewhat similar to that of ducks.‘ 
The production of the goose is mostly confined to the months of Fobruary-aiid March/ ' 

/ • '.‘They generally lay all the eggs in a clutch and the average annual production of 
eggs for areas where they are commonly kept is 9 eggs pet annum per goose, but -it is., 

15 per goose for over three-fourths of the area... They, -however, lay, 26 — 30 eg^ 

• ' in Bengal, Cochin and Ttavanoore. ; 

Common Jjreeds- of g^se in “India., .... - 

" " The cc^mon Indian breeds of geese are white geese and" brown backed geesg:-^ 
The 'whibo.go'ose is white all over, .while brown' baefcefi' 'goose has.a.-'W^hite belly and; 

• brown winigs'at'bpKcka and hsadi .. 'The average weight. of a gander and a -gdo'se is ,TJ, , 
to 8 lbs. and 6^ to 7^ lbs. respectively. They lay in two clutches a year of lO.-: 
each,. and. they are oxoallont birds for table. 

Thera'.ara, however, several. improved varieties. such as the T6alquae,..Bml>dan 
and the African gjeae that pan- be kept'in^iudia ; apaitfc- frbm theae.tho Indian; geese.', 
are also'qaits nice, bufc.nofc so good as any. of the-impro v sd varieties already. mshtiqniM, 

. \ ■Lastly^ it* may be added that since .a^numbar df-probtemsili honneotion with the; 

improvement of fowls and duSks have got' to-be ta’oHed-immediafely^ thd question .of 
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gecso developmental vrorfc may pend for. some future date. Tt is v:ell to . keep in 
view that geese would never bo as profitable as fowls and ducks if tliey are to be 
supplied with adequnio food necessary for maint^nmico and egg jnoduction. 

Our recommendations concerning what should be done to promote duck and geese 
hnabandry are as follows : — 


1* As there is an undoubtedly "scope for the improv^'m^nt of Indian duclca 
both in hody size and egg baying capacity, by controlled breeding and management, 
the Improved Indian Hunner and lOiaki Campbell should he vlh* d extensively for 
upgrading the common Indian duck as it produces a very fine layer. 

2- A Central Duck IFarra of about 1,000 la 3 dng birds should be e.stablish''d in 
a duck raising district, such as Trivandrum, for the produc-tion of pure-bred drakes. 
A suxxilar centre shoiild bo established in Dast Dcngal. TJie foundation stock of 
these farms have to be imported. 

3. Where the pronoimced flavour of duck eggs reduces their popularity as food. 
^to a material extent, the economics of clianges in management and feeding which 
^11 remove the flavour should ho studied with a view to overcoming llie objection. 
In any case, the economics of hand-feeding ducks should he studied. 

4. The best way of incubating duck eggs in India has yet to be ascertained 
and demands research, hut under village conditions for the present tlie traditional 
method should ho encouraged^ 

6. There appears to ho a profitable eaqporfc market available for table duck 
and dnek-eggs. The best method of storing and processing these products for the 
market should be discovered/ 


T -u experimental duck breeding and research stataons should be estab- 

lished duck farms being given up by the military authorities should be acquired 
lor that purpose. 

7. Fundamental research should be controlled from the Central Institute. 

noli f- ^ profitable as fowls or ducks, there is no special 

call for their development. ^ 


APPBiSfDIX IV (21 

ittdia showing the production of Duck eggs. 

(A) Absistaot Director op Agriculture (Livestock), Bekgad. 


prod^^^ arc best kept under 

provided their Louse is kept diy. Tliis is not 
- ho swimmmg water which such ateas p^o^^do, but also because of the * 

etc.— iLcy furniPL. No doubt, 
if non ^ and KbakiCajnpbclI to mention two) whicli. 

Ion ’ reared, but even in these breeds swinuuiug water, if proArided . 

TiioV n ^ fertility, hatcbabillty and rearibility. iBesideF, tlic food the birds 

oooon ®®ps the food bill down.'V\^ .Jiile.itherefcre, -dudes can be, and are in some., 
■ i-j. ’eoriditions, they are reared most economically under 

conditions obtaining in low lying areas. . • ’ 

loTir increased production in Bengal — ^Bengal with its hea.vy rainfall, . 

fni-rl 1 ptovidcs excellent conditions 

Tin.i+ of T And, in fact> more ducks are kept in Bengal than in anj' other 

ri Q«Q\ 'to the Report on the market iiig of Eggs in India and Burma • ' 

' Vf ooi-^* n^T ^^® dude population of India is kept in Bengal. TIic' ' 

mpesuail-^dia tgure is not available ; but the latest (1945) livestock Census for Bengal 
. revealed that the numbra of ducks has increased by 35%, while the number of i. 
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poTiltr7 lias decreased by 18% since 1940 in tbis province. That there has been att 
increase in the number of ducks, inspitc of the very heavy and abnormal demand for 
eggs and fowls for consumption by the Army, is most remarkable. 

A scrutiny of the figures showing the incidence of duck population on the net 
cropped area, area of tanlcs, and area of total water surface, in diffc-rent parts of tins 
province, has revealed wide variations wliich arc hard to explain. The relevant data 
in this respect for each district are presented in th e following sto tement, wherein the 
number of poultry, and the numbers of total poultry and ducks, per 100 acres of net 
cropped area are also shown : — 




No. of duolcs per 100 acres of — 

No. of 
poultry 

Total No 
of poultrr 

Muslim 

population. 

Dislricb. 


■H 

Tonic 

area. 

Total 

water 

snrfaco. 

per 

100 acres 
of 
not 

croped 

area. 

& 

ducks per 
100 acres 
net 
croped 
area. 

% . 
of total 

population. 

Noakhnli 

• » 

84*5 

1057*7 

258-3 

158-9 

243-4 

81-36 

Tipi>ernh I . 

• « 

7d-l 

1364-0 

042-6 

145-5 

220-0 

77-09 

Balcarganj . . 

■ 

45*3 

1533-6 

210-9 

85-0 

130-3 

72-33 

Howrah 


3G-3 

431-1 

270-2 

51-1 

87-4 

19-88 

Bogra 

24-^arganns 


32-7 

1041-2 

381-1 

85-0 

141-4 

83-93 


30-0 

705-6 

202-7 

40-1 

70-1 

32-47 

Ilooghly 


28*7 

326-7 

225-8 

41-1 

G9-8 

16-03 

Birbhtim 


26-5 

281-2 

190-7 

4C-7 

73-2 

27*41 

JChulna 


24*9 

2513-3 

222-7 

47-0 

71-9 

49*36 

Burdwnn 


231 

239-0 

159-8 

39-7 

62-8 

17*81 

Binajporo . . 


21-4 

643-9 

205-9 

58-5 

! 79-9 

50-20 

Bangpur 

Chittagong 


20-1 

2404-2 

127-3 

85-0 

106-1 

71-41 


19-0 

283-0 

03-5 

\ 142-9 

70-4 

162-5 

74-56 

Mymensingh 


lO-O 

1054-9 

184-0 

09-0 

77-44 

Dacca 


18-1 

074-8 

189-0 

OG-8 

114-0 

07-29 

ItajBliahi 


17-8 

408-0 

172-6 

76-0 

82-4 

74-64 

Bankura 


15-4 

163-5 

84-3 

34-6 

49-9 

4-31 

JesAoro 


11-7 

1169-9 

107-0 

71-3 

83-0 

60-21 

Jalpaiguri . . 


11-4 

2106-8 

126-3 

40-8 

52-2 

23-08 

PatSzia . .* 


10-6 

804-0 

49-0 

76-9 

86-5 

7 -CO 

Paridpur 


10-2 

453-5 

52-0 

71-7 

81-9 

64*78 

l^Iiirshidahad 


8*0 

312*3 , 

88-1 

68-0 

76-0 

56*55 

Alidnaporo . « 



135*0 

r ' 70-5 

24-2 

31-8. 

7-73 

mdia 



0I8-I 

74*D 

69-9 

. 70-4 

01-20 

Malda 


6-1 

211-0 

50-1 

39-9 

45-0 

66-78 

Dar|coling 


4*0 

m • 

• • 

100*2 

' 104-2 

2-42 

Chittagong 

Hill Tracts. 


2*1 

m • 

- - 

87-2 

80-3 

2-94 

Total Bengal 

-• 

22-9. 

wm 


71-4^ 

94-3 

- 64-73, 


^ ^ Kxoluding tlio'distrlofca of Darjeoling and Chiiftagong Hill Tracts. 


It will ba observed that (i) ignoriiig the two hilly districts, Darjeeling and 
Ohittagong HiU Tracts, where conditions for duck roaring cannot be favourable, the 
number of ducks per 100 acres of net cropped area varies from 6 • 1 in Malda to '84 *6 
in JSToakbali, (ii) the smillor numbers are, with a few exceptions, not due to want,.of 
water, and (iii) there is little sign of any correlation between the number of poultry 
aud mimber of ducks kept in each district, except that (o) the two distriobs having the. 
hi^’host numbers of ducks also have' the highest -numbers of poultry, and (1) where 
Hindus form (a) lU’^jority of the human population', there is an evidence of, 
negative correlation, which is due to the fact that while- poultry keeping' is 
tabooed for the Caste Hindus, no such taboo exists' against duck keeping. 
Ducks .and poultry, as kept in Bengal villages, largely findtboir food themselves by 
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tdaming about tbo villages. Wbat tboy thus pick up xnay bo supplcttieuted with 
sDcxall quantities of paddy o nd / or boiled rice once or twice a day . Under tlii s cm, 
although the birds do not produce what they may be capable of, eggs andl3ixds are 
certainly produced most economically, for it costs the villagers little or nothing to 
maintain their birds. There is nothing to show what is the optimum carr^’ing 
capacity of our lands under such condition. It is, therefore, not Jcuovti liow Oic 
incidence of ducks and poultry on. land, as obtained in the I^oakhali District 
which is the highest for the province, woul d compare with this opt imum. N cv erthc- 
less, the system ot keeping poultry and ducks in that district is little dilTercnt from 
what is obtaining in other areas keeping much smaller numbers. Y ct, inspito of this, 
the average egg production or live weight per bird is no lower in t he former than in the 
latter, which shows that the food availabloper bird, for the ver j' much larger popula- 
tion, is not a limiting factor in the former. This indirect evidence should iiildicatotho 
very great scope for increasing the number of birds (both ducks and poultry) in the 
latter districts, oven with the existing system of management. Of course, bj” practis- 
ing intensive or semi-intensive systems, under which birds are stall fed, the number 
even in the Noakhali District can be multiplied many times. 


3. Steps necessary to increase production : — ' 

(a) S^rom the foregoing it woidd appear that prima facie there seems no special 
reason for the great variation in the number of ducks kept in dilferciit parts of the 
province. Perhaps the reason for these difTorcnccs lies in the general inaptitude and 
lack of interest of • the people. But to ensure that there is nothing more than that, 
the question riiould be thoroughly investigated. The optimum duck and poultry 
carrying capacity of land, under different conditions, should bo determined. The 
amount of food the birds can pick up under the present system of management, and 
what this should be supplemented with to obtain "increased production most 
economically should be found out. . 


(6) At present thero are no specialised duck farms in this province. The total 
stock is distributed over thousands of docks of a' few’ ducks each. Data showing 
the economics of large scale duck farming xmdor Indian conditions are' wanting. 
Th^e should be obtained to show if large scale duck keeping 'for" table birds 
^d/orfox egg production can bo a paying proposition, and under what conditions. 
The economics of large scale duck hatch oiy business should also be investigated, 

; (®) Duck keepmg should be popularised by (i) vigorous propaganda, («V) supply 
ot unproved bree^ng stock and eggs at concession rate§, and {iii) improving the 
mariceting of eggs and ducks to ensure maximum return to the priroaiy producer. 

(d) State duck-farms and duck’ hatcheries -should be established for the pro- 
auction stock for distribution to public. Exotic breeds like In&an 

i' ^ud IChaki Campbell, which do very w’ell under our oonditiona, and other 

suitable breeds should be kept at such farms.* 

- (e) Little exact knowledgnis available about iho'diseascs of ducks at present, 

arge scale hstche^ operations, carried out by thc'llth Army in Noaldiali district, 

- incidence of keel disease in the local flocks. Tbe testing bf 

disease should be carried out in different parts of th c country wd th tlio 
? object of building up healthy stocks. Other duck diseases and 'their 
' ..foniedtal measures should also be investigated.* 

' (B) Geese. ^ • 

. k. — Geese are best reared if allowed 

* They spend so much time in grazing on land, that large swimming range 
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is noi rcqtiircd for ilicm, nllLotigli lliey enjoy it. Waste lards, wlcrc aTsandant, 
provide ideal conditiors for their prcdactior. 

2. Scope for iwn'cascd geese jjrodvction in Bengal — Geese ore kept chiefly as 
pets. They arc of little vnlwe as egg pjcdrccTs, hiit aic in considcsj hJc d(insr d at 
the X'mas time. Actoi dirg 1 o i he repoil'on the Marketing of Sggs in Trdia and IBnima 
. (1938), Bengal had Fonic P9,CC0 geese, vliioh was nearly 4*% of the total Indian 

' goose population. Their existing Binibcx, ard their distribution over the difftrent 
'districts of the province, are not hnown. 

The waste lands of Bengal are alr«dy much too overstocked with, ard over- 
grazed by, cattle, and goats. There fhcuJd, therefore, bo little rcope for increasing 
the number of geese in this province without adding to the already heavy, pressure on 
the available waste lands. 

APPENDrS IV (2) 

(c) Dn. T. W. MiUMiaT T 

Ducks are the most popular waterfowl in India. In Travancorc, Cochin 
and parts of Madras the keeping of ducks is a specialized occupation. 

I had heard much of the duck farming in Travancore from our slvdent sand was 
surprised to find how rare the duck is in Travancorc. I tpeni days travelling from 
one end of the country to the other by train and motor ai.d was on the lookout for 
duck? all the time. I was always in the wrong area or at the wrong season of the 
year. Pinally I saw one or two flocks near the Tiavancoro border ard the large 
goveii'jncnt duck farm at Cochin. I agree that these decks are undoubtedly the 
progenitors of the Indian Runner duck.* The mixed flocks contain white fawn and 
white fawn, and penciled individuals. With a little selection all the varieties recog- 
nized in England and America could be separated otit. The nc*madic habit of the 
duck farmers has developed a specialized bird. The average householders in South 
India is not aw'arc of its possibilities as a back-yard fowl. 

In Kashmir foreign ducks have been imported and crossed with the local varieties. 
Herfe we find the largest ducks in India and in this state they are a valuable source of 
meat owing to the ban on beef. Unfortunately, the laying season for the Kashmir 
ducks is relatively short and it does not correspond to the best time for bringing eggs 
to other pai^s of India for hatcliing. 

In the rest of India the ducks are a grand mixture. It is possible to secure all 
the color patterns known in the West. All our known domestic breeds cf ducks except 
the Muscovy arc decended from the wild Mallard so it is not surprizing that the wild 
pattern is common in duclrs bred at random. Several years ago I began collecting 
all 'the color patterns available around Allahabad and then started selecting for 
white eggs, rapid growth and good body size. 1 ended up witha. breed with the wild 
Mallard or Rouen color and a white breed. Both layed well and the Mallard-colored 
V ones were a little larger. They did not lay quite as regularly throughout the year 
’ but made a better table duck. When I purchased duc]^ for my original flock I had 
great difficulty in finding pny weighing tlvrce pounds. By selection T managed to 
raise some weighing 3^- pounds. In tlie moantime I scoured thb.Joan of six .white ’ 
’ . Indian Runner ducks from imported stock and“gradcd up my w'liito fiock. They 
soon wore tho host layers of the two breeds and were much more popular Jh'an', the 
cblored breed so wo gave up the latter. 

Our present white Indian Runner flock is early Maturing and of high fecundity. 
One of bur customers reports ducks from our eggs bcaoA laying t on days before they 
were five mouths old and la,ycd an average ofi:240 each the first year. ‘Ducks 
in our own flock have laycd before they worojfiV 5 ^m^nt!|>aoWbut*wo have not kept 
individual records and our flock is always of mixed age''groups. Wo liiglilyxccom- 
mond the white Inditin Runner for- egg production and beKevc that a flock for these 
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ducks Will lay twice as many cggB os ilie game number of cliiclvons in India. Tlic 
world record for egg production is still Leld by an Indian Ilunnor duck in 
Australia. Slie laycd 3G7 eggs in 3G5 days. On four days two eggs wore produced 
and two holidays were obser\’cd.^ 

For meat dilcks 1* would rccoramond the importation of white pckiiis from one of 
the tfew England duck breeders or one ofthe American packing firms. These^ ducks 
are heavier tlian Indian geese and are ready for market in 12 to 13 weeks from 
hatching. Adults of this breed ate about three times as heavy as the largest ducks on 
the plains. 

* i The American Buff Orpington duck or' the British kakhi Campbell (or the TVluto 
Campbell sport) make good dual purpose birds and might be preferable where 
there is a good demand for duck meat as well as eggs. 

Method of Raising and Keeping . — -We hatch our ducks in electric incubators and 
raise them in foster mothers heated by electric bulbs. The ducks are not allowed 
to go into water until the feathers are plentiful on the breast. We give the ducklings 
shallow pans of water to play in till they are fully feathered when they are allowed ^ 
to swim in a small tank. "“We change the water in the tanlc daily and keep the fungus 
from groT^g on the sides and bottom by' the application of copper sulphate or sul- 
phuric acid periodically. All feed is fed in troughs and the ducks arc kept at night 
in welded mesh coops with wire bottoms. From 30 to 35 laying ducks may be kept 
in a coop 3 X6' and 3' high provided it has a wire fioor. One by two inch mesh wire 
makes a good floor or larger, mesh with one inch woven wire covering it can be used. 
The ducks lay most of their eggs between 4 and 7 a.m. So a reliable man has the key and . 
his first duty each morning is to release the ducks and gather the eggs. A two-foot 
fence confines the birds but we usually use a three foot fence to keep out dogs also. 
We keep one drake to six ducks in large fiodcs, so many drakes are available for food 
purposes. When clean stock is kept on well drained groimd and the ducklings do not 
borne in contact with birds until they are fully feathered^ few die, of disease. About 
one third of the food given should be chopped grden forage. We use blood meal and 
ciird made from skim milk for the required animal protein. 

There is no more economical converter of grain into meat than a good Peldn duck 
nor^a better egg machine than an Indin.n Runner duck. 

The Muscovy duck is popular Ttith some but we have given up this breed. They 
require 35 days to hatch mstead of the 28 days required by the other breeds. Also 
they are seasonal in their laying and do not lay as many eggs. They are quite econo- 
mical to feed. The Muscovy can fly and must have one wing clipped if it is"^to be 
confined in a low pen. _ . ' ‘ . 

^ There is a considerable prejudice against the use of dudr eggs for food among. 

' ;i;c^am sections of the population. In one class, I was conducting, I found Bneman 
who was sure that, eating duck eggs would cause blotches on the slan. Another 
. -member of the class fold of the prescribing of duck eggs by an Ayurvedic doctor f qr^ 
0he Temo^rBl of sldn blotches. There should be propaganda of a positive type show- 
value of duck eggs and telling ways of using them. We should discoi^age 
the keeping of ducks in' sewage drains and the use' of raw duck eggs. The ‘Keel/ 
disuse of yomig ducklings is acquired in the adult stock froin the sewage, transmitter 
to -the duddings through t^.egg. Man may contract a type of paratyphoid from 
taking eggs raw that contaii^uhe o:^anism Salmonella anatum. 

We fed that^all ^ouliiy “ke^ers should be fencouraged to keep improved duck. 

. -ine duck requhes only ehoiigh water to .slake' its thirst and' clean its ^beak. The 
water would be kept enough for the duck -to immerse its head. , ^ 
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- A brick and cement tank 3 feet by 6 feet, one foot deep will be large enough to 
keep up to 640 ate more ducks happy provided the water is changed regularly. 
Always build the tank aboye the gro\md level so that the fouled water can oe drained 
away. Plenty of broken bricks should bo kept around the tank so that the ducks 
will not play in mud puddles. My practice was to keep the duck pen and ta nV at the 
end of my garden. The tank was filled with a hose and the water used to irrigate a 
row of papaya trees all aioimd the garden. The ducks were happy, the papaya 
tree^ were luxuriant and the papaya leaves, seeds and waste pulp were turned into 
table eggs and meat. 

The villagers in this area purchase duck e^ for hatching at such a time that 
the ducklings are ready to swim in the village ponds during the monsoon. Most 
of the ducks food is thus provided free until the pond dries up when the ducks are 
sold. It would be well to supply month-old improved ducks to the villagers at 
reduced rates during the monsoon. 

^ 

Geese. — We have had less success with geese in India. So far we have tried only 
tile common Indian or possibly more correctly “ Chinese ” goose. These birds are 
very small when compared to western breeds and there is considerable difference 
between the sizes of the two sexes, as is the case with the Maecovy duck. The goose 
is a grazing bird and the young goslings require greed feed from hatching. If plenty 
of pasture is available, geese can be kept economically but they are expensive to" 
feed in a pen. The goose egg takes 30 days to incubate, requires a lot of space under 
a hen or goose or in an incabator. Few eggs are laid by Indian geese. The goose 
eggs at our farm have a high vapour tension. Because the goose lays at any of 
day or night the female must be kept locked up aU day to prevent piffering of the eggs. 
More males must be kept than for ducks. Older ganders tend to pair off but if young 
ones are used, two geese may be kept with one male. I cannot recommend the uni- 
versal keeping of geese and would not expect the commercial fanning of Indian geese 
to be possible. There is a great deal of difrecence of opinion on when a goose lays her 
eggs in the U.P. Some say February, others say October. I find that both are 
right." Some geese lay only in February and others only in October and some in 
both seasons. I think some effort should be made to try out foreign geese both bred 
pure and used to grade up indigenous stock. 

• ‘ APPENDIX IV (2) 

(d) De. J. JK. Makhijaot (Livestock Oeitcee in Sind) and S. V. Chandikamani 
‘ ' (Senioe Leotueek, AaKic!tn.TtrBAX Colmsgb, Sakeand). 

' General Introduction. 

Among the gallinaceous birds, we have the Ifind fowls and the water fowls. The 

* latter are short legged and web-footed, and some of their domesticated members have 
been found suitable for both egg and meat production, for culinary purposes. Of 

* these, swans, geese and ducks belong to the family ANATIDAE. ^ 

S WAKS are the largest birds and have the longest necks. They are very gracefiil - 
swimmers and belong to the sub-family Oygninae. They are not important f<n^gg or 
meat production.' / 

4 ♦ , ^ 

GEESE are the next in size. They are in many i^espects intermediate between 
swans and ducks. They differ from the ducks in that the sexes aie feathered .alike 
and the male assists the female in rearing duties. They belong to the sub-family, 
Anserinae. ' Geese are herbivorous and extentively'mi’giatory.. When forced to it 
ai3I0AB ' ' 



228 


they fly strongly and in V-formations, Their rearing is extremely profitable. 
Housing and feeing cost is negligeable. An ordinary thatch-work protection fiom 
storm and heat on high dry and sandy ground is however needed, though, in the 
open, the birds do well in any marshy surroundings. They oat up grass, and need 
large grazing range, birds go out and forage for themselves during the day and rotum 
easily at night. Any bad land with grass will do for them. They ^11 thrive whcie 
cattle may starve and will heavily fertilise the land with their droppings and improve 
it. They are ver}^ hardy and breed to 20 or even 40 years age. Hestirg ia in giats 
or straw in clutches of G eggs. To fatten easily, restricted foraging and trough feeding 
are necessary. Among the 9 domesticated varieties, the Emden and the Toulouse 
are the best breeds. The latter is the better layer (36 to 100 oggs) per year, and being 
the heavier (adult male weighing 30 lbs.) is also the coarser in flesh. 

D QCJSIS are smaller than swans or geese. Tlio two sexes can be distinguished by 
plumma go differences. In the United States of America , they are mainly used for 
table but in England and Holland fine laying breeds have also been developed. 
Ducks belong to 3 sub-families, W 2 f., Anatinss, Eulingnlinea and Mergansers. The 
important duck -breeds arc : — 

(1) Indian Htmner (essentially egg breed). 

(2) Buff Orpington (dual purpose breed). 

/ (3) Elhaki Cambell (a fine layer, like the runner). 

(4) Pekin (for meat). 

_ ^ Duch Industry Abroad. 

During the past few decades, the duck Industry hr a just about held its owii. 
In the United States of America, it has been restricted to meat production only, 
as the ducks are specially adapted for this on account of their rapidity of growth 
hardiness, ease of handling, housing, etc- Eor these reahons intensive duckfarm- 
ing has been more successful than intensive chicken Tai:dng. But duck revising, as 
business, is restricted, because the demand for duck meat is not so steady nor its 
popularity so great as for chicken^. Duck meat is dark, nd the percentage of edible 
muscle meat is not so large as in the chicken. Also.tl e keel is flat and hoatliko 
-wlike the chicken- Pekin is the most popular breed (adult male weighing 9 lbs.) 
in the United States of Ameriaca, but Aylesbury (a^dult male, 10-12 lbs.) is pre- 
ferred in England 

In England and Holland, however, the water fowl industry has done better. 
There are good breeds both for meat and egg production. In the pa^t the quality 
of the duck eggs has not been in great favour duo to stronger flavour and yellower 
colom. Iiately this prejudice has decreased, as it has been possible to markedly 
dimmish these off-pomts by avoiding stagnant pools and materials which impart bad 
flavour, by adopting proper breeding. The war however has served to decrease the 
popularity of ducks, as their voratioua feeding habits could not be easily satisfied 
due to shortage of the grass lands and feeds. 

, . " - Scope in India. 

The entire poultry industry in India needs a good pusb , The ducks can perhaps 
be pu^ed more easily here than abroad, because the competition from the land 
fowls is not of a serious nature aa in the west. 'Available statistics on Indian Poultry 
indicate a very heavy natural economic preference for duck raising. The average 
country hens annual yield of 53 eggs weigh only 6 lbs. against the 12^ lbs. weight 
&om the average animal production of 90 eggs from ducks- Add to this the trem^- 
uoua safety and ease in duck rearing, and the incapability of the illiterate Indians who 
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handle the’ bulk of this industry, -to afford or understand the modern methods of 
rearing and management. The raising of these hardy and thrifty ducks and geese 
for their eggs and meat, tends itself to more profitable operation than the more 
susceptible chicken. 

'' r Suitable Areas in India. 

Duck and geese distribution in India is mostly on 'the'eastern coasts and jivers 
estuaries thereon. Sind, £[utch, Blathiawar have large coast lines but have negligible 
number of these birds. Inundation lakes which are more or lesB,permanently';under 
water and almost all over the Barrage areas in Sind and other irrigated areas in the 
country , where water is almost always available in the canals, are other suitable 
places for raising ducks, etc. There is also some sort of vegetation to be run over by 
duck and geese: 

^ Stej}S to encourage the industry. ■ ' 

A Government colony of ducks and geese may be established in convenient 
places and private enterj^risers encouraged to devote part time or full time attention 
to this industry as their "efforts will be well rewarded bythe markets like those at 
Karachi and other places. Runners and Cambells may be tried at the first instance. 
There appear better^ chances of the industry, succeeding on part time basis. Once 
the fancy of the public is caught, the Government farms will have quite a time in 
meeting with the demands of these water fowl men. The chances are that there may 
■ develop a good permanent demand in the cities for these water fowls which could also 
‘be kept without much water. The farmers who are now keeping land fowls might 
soon show preference to water fowls-with good profit. Kggs will be- more and larger 
and deaths will be fewer. 

APPENDIX IV (2) 

, (e) By Z. a. Hashmi. 

India is one of the major duck raising countries of the world. It is estimated 
that out of the total world domestic duck population, some 18 per cent lie in thin 
country. There are in India 1,66,00,000 ducks, which lay nearly 6169G0000 eggs 
annually or contribute approximately 1 6 pef cent of the country’s total egg production. 
Mo nifestly, the breeding of ducks is alreo dy a sizeable industry in the country. 

•I ' 'Scope for iruyreased production. 

Curiously enough, no effort has been made to ascertain the capabilities of this 
profitable bird, nor any attempts have been made to improve the conditions of its 
breeding and management./ T]^ neglect has not been due to any lack of apprecia- 
tion of the great nutritional importance of eggs, or of the need for their increased 
production to supplement Indian diets, most of which are greatly deficient in foods 
of high biological value. -It has its origin, probably, in the b^ief that the duck and*, 
the hen serve the same purpose and it is wasteful to retain two,, species where one- 
might do. Consequently efforts at increased production of .eggs have been restricted 
in the past, almost entirely to the improvemeat of the hen. There are evident falla- 
cies in this standpoint, as the great abundance and concentration of the duck popula- 
tion in the south and ^st of the country, indicate that there are vast areas peculiar- 
suited to the breeding of ducks^ where neglect has been effectively counterd)alanced by 
natural advantages. ' The need for greater attention to this useful bird will be evident 
, from the' following considerations.- ' . * . ’ , 

In the raising of any type of livestock in this country, the.disease question is one 
' of the main deoi<fing fectonsr. This is particuZarfy so with poultry keeping. rtAas 
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been estim&ted tliat ifouglily 33 to 00 per cent of la 3 dng fowls Imve to be replaced 
every year as a result of lieavy mortality. Tbe huge loss to tbo country can be easily 
visualized wben it is considered that the number of laying fowls in India is 022 lakhs. 
The mortality is due to a number of causes but contagious diseases are undoubtedly 
the major factor. Of these Hanikhet discs o is admittedly the most destructive. 
B*owl-pox comes ne3;t in importance^ because of its country-wide distribution and 
perennial occurrence. Experience with fowl diseases has shown that, while reliable 
preventives may be available, the absence of an adequate organization and personnel 
for effective application nullifies their value. The duck, therefore, has its peculiar 
usefulness, when it is considered that it is naturally resistant to Eanikhet disease and 
fowl-pox. Authoritative estimates about the relative number of eggs retained for 
hatching from the two species also, indicate a much lesser mortality in ducks. Only 
9*3 per cent of duck eggs compared with more than 20 per cent of fowl eggs arc 
retained for hatching to replace losses. Comparatively a much larger number of 
duck-eggs are, therefore', released into the market. 

Th e Indian d uck is also a prolific layer. Its average a nnual production is 90 eggs 
and that of the desi hen 53 eggs. In Burma the corresponding estimates are 180 eggs 
for the duck and 4S) eggs for the hen. The Burma duck, which is better managed and 
cared for than its neighbour in India, produces in weight as much as six times the 
amount of egg produced by the Burma hen. In many areas in India the average 
production of ducks is said to be 120 eggs and there is no doubt that the Indian duck 
could 'give much better performance with improved breeding and management. 
Even as it is, ducks constitute 10 per cent of the laying poultry, but contribute 15 
per cent of the total egg production in the coimtry. * The egg-size is also much larger, 
the respective weights for 100 duck and 1 00 hen eggs being 13 lb. 11 ozT and 8 lb. 6 oz. 

• Duck breeding in India is further characterised by the relatively largo size of duck 
docks, the number of ducks per flock in certain areas of concentrated production 
being 600 to 1600 birds. The produce is thus usu^5lly available for marketing, and 
duck raising is consequently a more or less commercialized concern. The bulk of the 
Fowl poptdatioD, on the other hand, is maintained in very small units, dispersed 
on countless holdings. They are left to themselves-to eke out a precarious living, 
the owners scraping together the little .produce which comes virtually gratis. The 
colleofionand marketing of produce is, therefore, easier in duck raising areas. Further 
the duck-flobks being the means of their livelihood^ the owners are more keenly 
interested in their well-being. There is, therefore, abundant scope for the improve- 
ment and organisation of such flocks. ' \ . 

. An incidental though none-the-Iess imp ortant advantage in increasing the number 
of ducks in .areas of heavy rainfall, is the role of dudks in keeping down ^the snail^ 
population, -thus reducing losses frnm liver-fluke disease in goats, sheep and cattle. 
TWs disease is'adinittedly.the most serious of worm/ , infestations in water-logged 
areas. Vurk d'dne in Australia^ D. S. A:, Yugoslavia and other countries ind-icates 
that duc^ are a valuable means of controlling this disease. - Suchareasare, incident- 
ally id^lly suited-fbr the breeding of ducks. . . 

- A/ca ^ofJ^roduclion . — IJnlike the fowlj'whid^hrives equally well in rnhny partspf 
the counts^," the duck is definitely more sensitive - towards its environment. . It 
is at its best in areas of heavy rainfall, where it has free'accejss to mud and water.::. It 
Has, therefore, a decidedly regional distribution, being confined almost entirely to. 
the^ist and solith of India, mainly on Travancore, Madras and Bengal.. Efforts at 
its khprovemmt should, therefore, be primarily concentrated in' these ar^s.' *^ere 
are, however, areas in the country e.g., parts of Bombay, where natural .conditions 
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are suitable but the duck population is sparse. Sere babit and tradition arc tbe main 
barriers to their propagation. Attempts should be made to introduce the raising of 
ducks'in such ar^s. These must naturally be preceded by small-scale esperimental 
- trials to gain experience of local conditions. Duck breeding could also be introduced 
successfully in selected localities in many other parts of India.. There are e.g., 
nearly eight thousand tanks in eastern and southern Rajputana, which' is well- 
watered and well-woodedl These vary from one square mile to ten square miles in 
area. Sesides, ■ there f^e big artificial lakes, like Jaismand in Mewar wMch has an 
area of 20 square miles. On one such small tank near Ajmer the military authorities 
have a dock of ducks which has been laying splendidly, showing that thehreeding of 
ducks can be undertaken with' advantage aroimd these tanks. There are at present 
only 4895 ducks in the whole of Rajputana, although at least 160000 ducks could be 
maiif^ined practically on free range, on the 8000 tanks in eastern and southern 
Rajputana which would provide nearly 4000000 eggs every year. 



_1. A really, successful industry can only be based jon sound knowledge of 
fundamentals. A survey of the country for the selection of the best indigenous types, 
work on the establishment of varieties suitable for different areas, setting up of feeding 
-standards based on the requirements of these birds under Indian conditions concor- 
dant with the availability of feeding-stuff’s in the country, studies in the physiological 
response of ducks tq different environment and work on the means of adapting them 
to the varying climatic./Conditions, survey of the common duck diseases and the 
elaboration of methods for their control, are all pre-requisites to the successful 
organization of the duck, industry. A commodity research station or sub-station, 
situated in a duck breeding area to undertake work on the above problems is, 
'therefore, a basic need. • 

.2. Regional duck farms are needed to serve as nucleus for duck husbandry in 
each area. ' These farms shoiild supply bleeding stock, hatching eggs and day-old 
ducklingB to breeders, on approved lines. - 

3, Ducks should receive due share of attention from State agencies responsible 
.^or poultry- developmwt. • The eetablishmeht of demonstration duck farms, the 
- -inclusion dfolasses for ducks in poultry shows, and the provision of assistance, advice 
and marketing facilities- id breeders of duoks should he ’ arranged' - for. The co- 

operation of tIie‘cJitension''stajff of-the Animal Husbandry, Agriculture; Co-operative 
and .the. -Marketing departments' will be essential to -ensure full benefits to duck- 
breeders. 

'-4. Impetus for moreased production will, however, depend ultimately upon the 
.den^ndfor eggs. . Ther&is evidence of increased consuniption of eggs in th'e'edu'cat-- 
ed classes and in Tirban areas but an 6ver;whelining majority of the population has" 
no realization of the great food value of eggs: ' It is a national need to launch a diet- 
reform campaign, particularly to ensure the inclusion of alternajbi-ve’ protective foods 
, in the diet of landless class'es ;who.,cah neither afford'to keep' cd-wsrnof-bny.milk.- 
■ This can b'e done by assisting. these classes to take up'^oulfey keeping’.’' Thitflwill 
also be the corner-stone' of a national poultry industry .-^JFor more rapid' eigpaUjUon.', 
!hope,;howeyer^'has,-to be plaoed'in deveI6ping-an export trade. It may be difficult'-- " 
to' capture markets'Tor fresh eggs but the supply of frozen of ' liquid eggs,- yjc^s.-and 
' albumen and egg-powder etc. offers a lucrative trade. • ‘ The establishment of fa^tdries .. 
fof^-fchese.prodncts in areas ofcqnoentrated production are highly desirable "Duck- 
husbandry will lend itself adinirably.to snch.-dcsmands for it is 'already Vmore or less ' 
.cjornmefcialised 'concern. ' ' • ' - ' 
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APKBNDIX IV (3) 

(a) A JSOTE ON THE USE OE TREE ANU BUSH POPPER IN InPZA EXCSLUPING PuKJAB 
AKP SiNP BY A. P. F. Hamilton, O.B.E., M-0., LF.S., ibrspECxoR-GENEBAL 
OP Forests to the Government of Inpia. 

It is not possible to give any figures Ts^lich vrould indicate the extent to which 
the lopping 'of trees and bushes supplements the noimal fodder ration of Indian 
cattle. Customs and usages vary largely fi:om place to place and in some areas the 
lopping which is practised is mainly by notnadic herds. Speaking very generally 
the feeding of gramnivorous animals on the loppings from trees or bushes is an 
abnormal feature ; it is, however, a widespread habit in India and in some locahtiea 
even a necessity. 

The fundamental reason for this practice is the ever-increasing pressure on the 
land by man and his animals. Even in years of normal production in .field and 
grass-fodder crops the amount of fodder available is below the amount required to 
keep the livestock in a normal condition of health and strength. 

It is a popular belief that the forests and waste lands in India can provide ample 
grazing for the herds ; .this belief ia entirely wrong. The grazing incidence iB in 
- general probably one of the highest in the world. In the Central Provinces it is 
estimated that on an average there are roughly 1*6 acres of grazing land per head 
for domestic animals. In the United Provinces out of the 39 million cattle 
enumerated at the last census only about 1*5 million are so situated that they are 
able to graze in Government forests.^ In addition to this not only ia the country, 
or parts of it, subject to periodic drought but even in normal years a prolonged 
dry season from Ocrtober or November to the break of the rains is a normal feature 
jk of the climate. As a result of this the value of the grazing is reduced to a very low 
^figures by the time the hot weather begins. In addition to all this the actual pro- 
duction of grass per acre of the palatable species is generally low due to a number of 
causes such as bush growth, rockiness of the ground and over-grazing. 

As a result of the factors indicated above the necessity for lopping for fodder 
emerges, and this lopping is practised mainly diiring the season when the grass ia 
dry and the trees are putting out fresh leaves, i.c., during the Bpring. If sufl5.cient 
grazing, grass, and cultivated fodder were available, the villager would be unlikely 
to put himself to the extra trouble of lopping except in the ca^e of those ^ecieu of 
tree or bush the leaves of which are known to have the t^ecial quality of improving 
being as they are, however, tree and bush fodder must b® considered 
as being of very considerable economic importance to the villager ; for fodder 
lamincs ’wdll continue, when the trees and shrubs may provide the almost only source 
of fodder in some localities ; and unless and until something in the nature of a revolu- 
tion takes place the grazing grounds will continue to be over-grazed. 

The Forest Department has naturally been unfavourably di^osed to lopping 
BincG the practice has resulted in the destruction of the natural cover of the ground 
to a greater or less extent in many parts of India ; but it is now recognised that tree 
fodder can play such an important part in rural economy, particularly in years of 
B^rcity, that steps must be taken to do what is possible to increase the supplies 
along with the adoption of other measures designed to improve gra^ng and the pro- 
duction of crop fodders, straws, etc. 

Measures to increase the supply of fodder from lopping would not include the 
opening of reserves to unxestricted lopping, but they would aim at controlling the 
utilisation of existing tree growth in such Government forests as lopping ie already 
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allowed by means of rotational lopping schemes. The fact must, however, be faced 
that it is exceedingly difficult to persuade villagers who have rights of lopping to. 
agree to such rotations and it will be only through prolonged and patient effort 
that success will be finally achieved. But the plan which is likely to be most fruitful 
and in which the villagers themselves are most likely to co-operate is the establish- 
ment of fuel and fodder plantations on the waste lands which' abound in this country. 

Provinces have in their post-war reconstruction plans schemes of this nature, 
though such plans may not be applicable everywhere because there are large tracts 
of country which are so heavily* cultivated that practically no waste land exists ; 
in such cases something can be done by the encouragement of the planting of trees 
along the edges of the fields, round wells and on small patches of unused land which 
are of common occurrence. 

It is a fact that almost everywhere where trees are the personal property of 
the Zamindar he will lop them in such a way that they will not die but will provide 
him with a sustained yield of fodder : it is in the Government Porests which are 
under rights of lopping and which are, as far as the villager is concerned, nobody’s 
care, that trees are lopped to destruction. Apart from the question of introducing 
rotational lopping in such forests, a matter which I have already referred to, the 
.inference is that prospects of future development and improvement lie in increasing 
the munhex of fodder-producing trees which are either collectively or individually 
. owned by the villager and it is to this and that rural reconstruction afforestation 
plans must be directed. 

The privately owned forests are also a source pf supply for lopping. In most 
provincial administrations bills for the protection and improvement of these forests, 
which have been grossly mismanaged in the past, have either been introduced or 
are under preparation ; the schemes of management which will be prepared for these 
forests will, it is hoped, introduce measures for the safeguarding of fodder trees and 
* for the production of leaf fodder on a sustained yield basis. 

Other important measures which would help to ease the fodder situation and 
■ which would have a direct or indirect effect on Idpping are. : — 

' Xi) A sound water and soil conservation policy in all dry districts ; this would 

increase the quantity of roughages from cultivated land, and on imcultivated 
land the production of herbage including trees and shrubs would be greatly in- 
creased. 

_ (ii) The storage of surplus monsoon fodder including loppings to provide a 
reserve for the dry season. 

(Hi) The mixing of green-leaf fodder with dry'strawo when passed through 
the chaff cutter. This can be done even with thorny species the leaves of which 
are otherwise uneatable' owing to the presence of thorns. 

. (i«) In the Dhited Provinces taungya plantations have been made in the 

Sahaxanpur Division in which the main object of management is to provide 
species for lopping by the local villagers under a rotational scheme and there is no 
doubt that sin^ar land management can and will be followed in many other parts 
of the country. 

* * 

The importance of including schemes for the production of leafy fodder in po.st-wor 
plans cannot he overestimated. Operations xuider the Band Development Bill in 
Bombay include the planting of fodder trees and in particular anjan {HardvAcMa 
binaid) on all land which is unfit for cultivation and the growing of such trees on 
"the countour bunds is also being encouraged. Conversely this example may be used 
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as an argiment in favour of tlie adoption of detailed local plans for rural develop- 
ment, for in no otter way would it have been possible to get these ' trees on the 
ground over such e^ensive areas and in such a short period of time. 


^ To what extent the supply of fodder from trees and bushes can be increased 
during the coming years, it is quite impossible to predict ; all that can be said is 
that if the plans of the Provincial and State forest departments for increasing the 
area under forest, and in particular to develop village and Vfarm” forestry, are 
implemented, there will undoubtedly be an increase in the potential supply. 


A few notes on lopping practice in some of the Provinces are given below as a 
matter of interest*: Qentral India and Itajpuianam The tree known as dhavlsra or 
bardaJii {Anog^ssus j?endida} provides excellent fodder, but it is a small tree and the 
cattle browse it without lopping. In famine years it is a great stend-by. As in the 
Central Provinces dhah {JBuU^a frondosa) much prized in the Punjab, is scarcely 
lopped at all. In Western Kajputana mesquitc {Prosopis julijlora) is likely to be 
widely propagated under afforestation plans, and^ the pods, which arc an excellent 
fodder when green, must be popularised. 

Bengal, — ]h the Himalayan and suh~montane region the demand for fodder 
is great and lopping is wide spread. Here there is scope for the Forest Department 
to form lopping’* plantations. Something hos already been done in this direct 
tion, but it appears that something more doSnitc is required. Tn the rest of the 
Province there is little demand for loppings. 

Bihar, — It is stated that lopping is little practised in Bihar. 

Bombay, — The measures to increase leafy fodder in the Deccan have already , 
been mentioned. Outside the forest areas. there fa much indiscriminate lopping 
for goats and camels, for cattle lopping is confined mainly to localities where stalh 
feeding is commonl;y practised, except in famine years when it mhy be resorted to 
everywhere. 


Ahjan ” Hardwickia binata is the most useful fodder spec^^o 
.one which has actually beonpropagatedaaa fodder -producing ; 
been issued by Government that this tree is to bo sparingly cut. 


,trde. Oi^dexB have 


buau VAUD IjXW AO I.U UW UIXU* ^ 

Central Provinces.— la the rice-growing Chattisgarh plain the grazing areas 
soils, giving low-grade grass. Fodder plantations would h® 
j" • *2^® wheat 4iract in the north grazing imprbves ; but there areJorgo 
tinna T« land which could be used for growing-fodder and fuel plauta- 

creen fTPP-lonf tract of Berar stall-feeding with Jiarbi is widely practised;^ 

and here ntmin be useful for mixin g with dry fodder in the.hot weather, 

and here again fodder .plantations', wouldvbe beneficial: • 

lopping is practised in. scarcity years, but round 
been broTreTi -forests where. scrub cattle conc^tirate and waste lands have'- 

’ ^ ‘ "T cultivation the Shortage of grazing compels lopping. ' 

are-extensively lopped in some localities i scardty years:;.-'';; 

coastal plain which' is Subject tb frequent 
which Jit naonaoon. .What is required is the propagation of species 
' tioS- Se p^S“ inundation dnd at the sWe iame provide fodder ; inyestiga'- ' 

keen^^We^cfc-*?T!l”^i~^ fodder. plays a qiecial part in the up- 

^ grass outside the alpine-ureas piowde popp;,grazing.Mdj^-. 
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tiie-yield of "pa\afcable grass is low.- ''TIie,oakf^n<l pther.sjpmes musC[t>e’jprotected 
^against deBtruc|iive lopping as the eTdatenqeyf the' peopl^v^depends on 'a . perpetual 
supply of leaf-ibdder. " ' 

In the plains great scope exists for the extension of fuel and fodder plantatioiis 
with or without tawngya, and plans are already under way." 

‘ ' APEENDIX IV (8) 

(6) By M. D. Chattjbvedi, B.So., (Qxon), I. F. S., Consekvatob op Fobests, 

’ - U. P. 

Summary ^ — Duiing winter, when grasses turn tough and gradually become 
inedible, cattle must turn -for their sustenance to alternative sources of forage, 
the least val\ia)>le of which is leaf-fpdder. In the Gfehgetic Basin, where 70 per cent 
of land is ear-marked for agriculture, the fodder scarcity is acutest. In the 
intraotibility of mar (saline) soils, which amount to just under two million acres, 
B^gGstive of Nature’s jliinit to the all-devouring agriculture, lies the only hope for 
the creation of fodder reserves for^the cattle of this re^on. Eegulated^cattle inci- 
dence with the monsoon 'closure, Accompanied by the planting of leaf-fodder .trees 
in pockets of good soil free from calcareous deposits, is all that is needed for convert- 
ing' most of these desolate wastes into fair pastures^ ' jB7mr (sapdy) soils in Eohil- 
kl^nd and ravine lands along the banks of the Jumna and other steams 
similar opportunities. The management of treelands for sustained leaf-foddef 
supplies is based oh the principle of ensuring the necessary respite' for trees to 
recoup the't^porary damage caiised hy^the partial stripping of their leaves. A 


hibils the dWelojta^t of trees. On no account should young Isucoulent leaves' be 
allowed to 'be stripped rn spring ; their toxic nature is JSTature’s device to .protect 
them.' " ^ > i / . i- - n ^ 

» -Dom3SStic animals^ represent the keystone of .the economic structure of the rural 
areas in the"’TJhited i^xovinces/ ' Bullocks and buffaloc (9 constitu^^the paabistay oj^ 
a'griciilture whidh ’is the chief occupation of the' vast ^hulkipf population inhabiting 
about a hundred thousand villages idotted pver.theilength and br^dth of these Pro- 
'vindes, jTractors and other mechanical pontriyances being beyond Ms reach, the 
Peasant is content with eking- out a living with Ms. age-long plough and bullocks 
transport along rough and ready village roads, is still largely dependent on animal 
traction in wMoh bMIooks, buffiiloes, horses, mules, donkeys and camels play their 
'humble role. Cows and goats, apart from'yielding milk and other dairy product* 

also*" provide meat for human consumption. '/ > 

" ' 2* ^Domestic animals subsist on^ concentrates/ and roughage. Concentrate? 
consists of bil-cake, cotton seed, gram* ;and by-products of agriculture. Theii 
availability is dependent upon, the resources and outlook of owners towardi 
their , cattle: f Boughage is derived largely from grasses, weeds growing on fallow ati< 
cultivated lands, fodder crops, stubble, V chaff and* lea:f-fodder. ' ^ " / 

3, As factors "of locality vltalTy effect^ the type'] of gra^g^available, it will 1: 
convenient to.deal^with the fodder sources of these Provinces in diflFerenfc nature 
/.regions suggastejS by- their physical features. These’ are — 7 

V , " .T . . 'Atea'Csq. rnffoaO * 

\ - * I.* Thefemalyan Tract. ^ ^ l4,969»> 

- , — --2. OLhe Gangetio3asui. ^ 76,413 

' 3. The Central India Plateau. ^ 14,87S - 

V - W . T .1a* i /-I ' 


H8IOAB 


}10e,247 
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The configuration of these tracts is so variable and soil opnditioils so. different 
rthatjt is necessifty ‘TO consider ^eiif separately: ’ ' ' 

4. The livestook return of 'Shese regions stood at the oensus taken in 1944 ai 
>iinder.: — . ^ • 


j , Liveatook ,, r-. .. 

r -t'- -y; , . . . • 

.. Natural K^iona 

Totsl 

Htma- 

layan 

tract 

Oangatio 

basin 

' Central 
India 
Plateau 

: - t 

*r- .V*, • ; ,-r~. ■ 

' A* - * , ” I * « 

■l.'CowB, bulla etc. - T.' .*• - ' 

2 . B^aloee, .. .. • / 

■3. Sheep goata, pige etca. ' ... . ; ■ 

•<.' Othora ^ .. - .; ^ 

- ' ‘ Total 

6 . Ck>w-0DitB .. ^ 

» - •« f - f ^ 

' Thou- 
sands ' 

426 1 

90 ^ 

1 : 128 

' . 

.r 

Thou- 

sShds 

• - 1- t 

18,268 . 
7 .B 49 - 

• 7 . 866 ' 

' Thou- : 
^ sahds 

2,404 
' 686 - 
1 " 1,081 

. 

Thou- ' 

' sands ' ' 

1 ‘21.097 

' 8 ; 624 '. 
8 , 674 - '• 
661 .. 

664 

670 •’ 

r _ 

' 34 . 080 . 

' 38,247 • 

. r « ; 

' ^ ^ 1 

•, 4,112 

38,846 

• 43.082 


The term ** Others includes hprses, ponies, mules, donkeys and easels. Cow^ 
units are obtained by elating one cow to 2 goats or sheep, one biillook, horse or pony' 
and 1/2 a buffalo. Figures for the Himalayan Tract deal; with the Naini Tal^ tarsi*! 
and 6Ao6or* and the Dehra; Dun district. ^ No information is available for the hilli^ 


Mit- 


6. Before' considering the general problems relating to thb feeding of thd liveM- 
^ock population ref^ed to above, it will be worthwhile examining the truth of tb4 
oft^repeated asseitfo^n' that the bo^ne (cows and buffaloes) population is - far in 
^cesa of the requirements of thpse Provinces. - The cattle 'and' buffalo • stock 
coTielkted with the population^ ahd Mea under' cultivation in different natural 
regions of these Provinces' will be found instructive ' 


- * ' ' > - 
- >r - , 

. Hegion 

’ ' . - ■ f . 

Popfula. 

tion 

ro4i 

. Area 
'under ' 
oultiva- 
, tion 

• V • 

\S^ork 
animals 
-over 3- 
years 

Breed- 
ing ' 
males 

Milch 

animals 

Useless 

animals 

Toung 
‘ stock*- 
below' 

3 years ; 

<' ' - - - * 

Himalayan Tract *• .. . 

Gangatic Basin . , J ' 

C. I. Plateau , . 

» # * * • 

- * * 

Millions 

t , ’ “ 

. 1*86 
49*72 
' -3.46 

Mil. ■ 
aCres-f* 

877* 

' 32,140^ 

, 4,203 

Thoii- 
'^ands . 

140 / 
9,89o' 
^ : 871 

Thou. 

'sands*' 

ir 

, *8 

Thou- 
sands T 

210 

1 8,382 

- 1;129 

Thon-"* 

srinda' 

4 

' 146 

25 

'Thbu- 
' sands > 

f ^^159 ' 
7,679 ■ 

^ 66.02 _ 

37,220 

10,904 

. -r-T 

* ‘27 

f ir' 

9,721 

r* ^ 

J 

* ' -175 

/ 

' 8,706 


ngures emerges the startling fact that far from being in excess 
the Doviue stock is hardly sufficient to cope with the agricult}»al,requfrement8 of 

ortho hilla are kno^m as tho '6;ia6ar; aT mterleas tract which 
poroBs nuLsa of MiabSaotoaiile atreama which diaap^r in the rart- 
t Maaorcs atand for a thonaiid XSli. oharaoto nzinn It ar moiat and malariona. • 
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froviA^B,' TTHuB, tlxere is'tiiie"W6ik'aisiiifiiar^or e^ery '6*'2'aoieB of cMti'tratibti 
;_-iu' iiie ]ffiut^aygn'T£act/3-26"acres' itt‘tlie;6Hfiget:io'.Ba8'iii'aiid'4'*8’'iu5r6s iri the'Cten- 
. iral= liiidia'Plateau: " - ' ’ = >i.m 

^ This is far, from* being siiffioient, iniore par ticiiiarly,' jf tbe inefficiency of tfie ill- 
1>f^d' cattle of tfcs’ region is \reittetnbered. ’The-p'ositidn‘bf"iAilcliiiiSd breading 
aninials' is^'even worse. ' Thei:e‘_is -oinly dne cow 'bf-] btififfilo 'for 9 'persons in -'the 
" Hiniiilayan TCract,' G'jlersohB' in the 'Gangetic'Basift,"'a’)ld for 3 in the Centjldr'lndia 
PlatMu, ‘ The recent' depredation's into the' liVestbcfc' po^'ffiation of these- Provinces 
to 'feed the 'Ailmy'and^ prisoners' of war haS^ebeesn 'reflected in'the above table. "The 
■positioni ■was a ’ little ■ better before , the \frar. 'The 'hd'vine -popula'tion 'of "thete 

tiL ‘ jJ? •’ 


Ro^hces stood in- 


1924^25 

i9k-46. 


'Mimdns. 

;; 31-646 

29-621 


7.. Adverting ,to ■the question of the fodder resources of these Provinces it might 
'he gfehhrkUy 'dh’s'e^ed'that during the fom'mOdsooii' toonths (Jime lS to Gctoher 16) 

^ ip^h^'^'^a'sSes''^qw^piiyhtifuUy, Vigorotibly ahd ‘ubl^tydkly, 'thhre is' ho fodder 
"1 ptdblein tthy^'Vfhefe^in'ilieSe''Pt6yiness.’'Dulring tfie^ihonjsooti, grasses 'are. lus'olous, 
Kh^e high riutfient' contents dhd mfu^ain livestbpk'ih cbhdifion. The winter 
sSasbn, Odtoberl^id, to^^ebruaiy 16; is 'genMafly'c^acti^ed by low temperatures, 
occasibhal ffoW'hhd' generally limited.' precipitation. 'Conditions such as these are 
hardly conductive to the gro'wth of -, grass which practically stops with the cessation — 
of monsoon. As the cold season advances, grasses become increasingly tough and 
unpala'table a^d evfflxtnally useless as fodder by the onset of summer. At the^ same 
time their nutrient contents fall and cattle must need turn'to'an alternative forage. 
'-By April, the great majority of grazing groTmds’ ih.the plains, are. practically bereft 
of all green Vegetation and continue a desolate eiisfence -imfelieved throughout the 
summer.' The forlorn cattle wander far and •wide’'in''kharch'q£ food and eke out a 
nuserable existence. The break of the mbnsoon' '(ihidffie 'of Juhe) tmhs the stm- 
Bcorched grazing grounds once again into green gtBtureB'whjch secure a' fresh lease 
of life to skeletohs euphemistically described as live ( 1 ) Stobk. < ' ' ' ' 

^ 8. Indian conffitions and traditions being against ^e storaghbf ^ass as hay or 

^,? 9 lage,' cattle must depend for about six niouths in the year on leaf-fodder and by 
?p^roduots of agriculture supplemented by green,; fod^er^, crops. Tropical heat 
' seasonal rain and a continental winter render the British. Conception, of gorgeous..,- 
downs -with lush grasses foreign to these Provinces except. in the hill8„'whiph enjoy 
a temperate climate. The universal complaint regarding'the. comparative lack of 
pasture lands loses nxuch of its point, if it is.rememhCrOd that the extension'.of Ismd 
under grazing grounds ■will provide during the ■whiter and slimmer season only a falsa 
k sense of security and little food,. Grazing during the .^‘ Summer months;; except 
in motet localities such as river and tuzUi hanks a'hd the tomi 'Where cattle .ungrate^ 
is even 'VJ’orse and the so called pastures provide nothing else hut exercise. 

9. The ideal plan for the fodder supply in these' Pro'inM.ces 'sfiohld take the,,] 

' following . course ; — - ' ' . ' 

Moousoon '. . .. Grass only, y - 

Grdss plus' leaf-fodder..;. . . 


'Winter 

Summer 


By-products of agriculture. 


Supplemented more particularly during the ppld and hqt weather by concen- 
and cultivated foddqiB lik« luqejrne' ir<rt»t;o)..beraeem/(irnteKi(m 
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aZesBan^nntitn), Guinea grass . {^Panicum maximum)^ . Japanespj roillct (Pamcum 
•€ruxgalli) and the indigenousi jtrar (j^ar^Rtim vu^arc).. • The. possibilities jUf ^intro- 
ducing hay and silage as cattle food need further coloration. It.will rcquire both 
propaganda and demonstration to cvercoinc prejudice against rflage. . ... 

10. Iieaf-fodder; .it rbo seen, plays. an imporiniit role during the win^r 
months only^ when its nutrient bontents^arc high. "While browsers like shcep» goats 
and* camels subsist on loaf-fodder xight through the year, the bovine population * 
(cow^, bulls and buffaloes) amounting to about 30 millions might, also be provided 
with leaf-fodder ;as an alternative forage to grassy which turns vinedible during the 
latter part of tjie, winter. The value pfpaature lands will therefore, be considerably 
enhanced if they are planted un with leaf-fodder trees, ahe ideal stocking, to he 
aimed at is an average, of about 12 to 16 trees to each aero of grazing ground. 
"Where soil is variable, as in ^sar, (saline) lands, treegrowth will have to be confined 
to pockets free frora calcf^eousnans underneath. Groups of trees dotted here and 
there will provide food fair cattle during winter and share 'during summer, * 

11. By, far tho.best leaf-fodder species for the plains are in (idzadtrac/ito i^ica) 

..and sauiyjnor {Moringa ptcrygps^rma) which are noted for theix-’ndap lability and ease 
in propagation. Seed dribbled during the rains in specially prepared patches ) 

.thorny bushes yields the ^best xesults. Thoms which^ persist even in. the driest 
localities provide a natural live fQuee and act as a veritable nurse\for"the“ "youi^ 
seedlings protecting them fepm c^i^lej;, goats and the worst of aU enemies,‘.porcupine3. 

Other leaf-foddCr specie^ typical' of various natural re^ons,*' meriting special- 
notice are: — * ^ " •- 

I. GangeticB^Jniill"^''. ' . ^ - 

' 1, r Acacia f specially < ,ppds. ^jBahuh . 

2. BaM7iinips,-($p.), .;fcac?inar ' I > . , “j/ ; \ 

3. BtcusiflfZome^ota., Gular.'.:,, •. ' ■ 

. 4:. Ficus r Tcligiosa^ 'Sfirg^ii M 

6. Jlfortts aZ6a.- 'Tut . ^ ' 

- G. Tamarindzisindioa.' ilmK _ \ 

,7, 2jizg7iu& jujiAa. Ber®. ' ' ^ 

ML Himalayan Tract. f.': . ‘ 

- 1. -dito£re£sst4sZat(j/bZwi*^lBaJfcZit*. - 

s - : - 

. Z'.' Gteiina asktiica.^ ‘ o:o ' ’ zr /f 

4. Gretv^€^i^icoefolw^'*^i^ c. " 

- 6. azedafddhi ‘ i-/; ' -*•*5.: .,i 

Oz^cfiia dalbirgididcs^' ^^SaTtdatik 

- , 

. , il- Qtterciis (Sp.). ‘ . ‘ 

^ * 12 . Sterculia'paTlens. 

" sudvebTens/^' y 

TUm dehtfiLl : 
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* Zi ’Thrmrind'ds * ^ 

ii*'TeTmhialnd\t(mmhsa^^ 
b, ZizypJmsjujvba, Beri • ^ * 4 -. 

12. The growii]g‘importance of leaf-fodde^in comparatively recent years has 
'determined the choice of species in plantations in the reserved fojests/and elsewhere 
in the plains. Nim is now freely hoing introduced in the Jumna ravines for the 
puipose. ' • ; 

► j 13. Investigations, on the ‘determination of the- nutrient contents of various 
leaf-fodders, in collaboration, with- the Animal -Nutrition Section of the Indian 
Veterinary Research Institute at Izatxiagar are still in progress. An analysis of the 
^leaf-fodder , samples pf *a few .typical species, reveals their nutrient contents as 
under . 


. . Forosntago ComppBition;on Dry Basis X lOb. 


’‘Speoies 


Adina oordilolia . 
B&xihinio/Yariogata .. 
Mornsalba 


- V. Vi grasses. 


Ash 

- Total 

Solhblo 

• 793 

752 

1 854 

. 798: 

, .1,380 

780 

• I-.OOS 

‘ 203 


. ■ 


' 

Crude. ^ 
Frb; 
teiri 

1 

• * Fibre 

•».r ,1* 

.Nitrp- » 
gen free 
cxtrac- ' 
tivo 

Crude 

fat 

Lime 

(Oao) 

r- 

Phos- ' 
pbates 
(!P2 

06) 

1;526* 

1,816- 

1,309- 

'•'‘1,269 

•2;937. 

‘ ■ 6;019 

■ 4,062 
4,970 

893 

T 212 
680 

241 

840 

274- 

26 

,42< 

1 46 

453 

4,66G‘ 

■4,818 

.t 

.100 

63 

40 


' It'will be ^‘en that compared with grasses, leaf-foddofs of the above species are 
. exceptionally rich in such essential nutrients as crude proteins, nitrogen freO extrac- 
tives,- crude fats and lime. } Tho^absoncejof-data-pertaihiiig to the digestive trials of 
thes0.,l^fTfodde!rs renders gcneralisationi reading their ‘comparative^' high nutri- .^ 
tive Value difficult.' »It is ‘suspected that the\pxesehco*of 'tannins adversely affects 
the- availabnity^ of. leaf-fodder proteins in the^etabolism- of ahimals. It may, bow-' 
ever, be-stated’that th’c iiutfient contents of these leaf-foddefs compare favourably 
with yPuhg lush grasses and greeii legumihouaforageB'' rioted for*theiT nutritive" value;' 
The'icdtidition: Af gujar's/.bu&loes livi^ practically oriMeaf-foddet only during the 
wmteTiBettsori'proyideB-ari-'doquent testimony of. its food' Value. ' . - ' 

. rMft.* TKeVmaiiagcirient' of tjeclands for'tr^tained* Ifeaf-fodder suriplies ^'ould 


aM elsewKeie^m forests .is to ensure'Hi]bGVn^tfe&ary?'ieq>ite for tr^ to* 

enattef^j^'em tpIrebWe^'.from the tem^ ceri^e'd.bylthc'p'artiaJlj-^^^ 


of jjrActicsilIy'funhtioiriess led^^^ which? are heac^gfora'faU hr .any.- 

' oal^e,*' cannot do* any. pei^nent harm- to 'tre^rowth;’** Unden rib .circumstaiicc 

WK ntAVlAV ^ff ifmifi cr 'K-F in AW lArt.frnA 'Tia '• fSpirrrt iff Kiri - 


,! iiB; To provide ady'dikely^ dairiagb ip thej’^d’^i of trees cauebd. 

.-’bjrjpatbless lopping , of yoT^^ranphes,. a re^'.ctf ’ 'growing 'seasbh. Inis - been 
. generaUy prescribed. . .-Duiing'recbnl^-ye^B.wbett^ watfSSre -lirainmg ih'.tJie 



Siwaliks reduced khe ureas available for lopping, the rest period \7as reduced to two 
years without any deleterioue effect on tree-growth. The salient features of the 
Saharanpur lopping scheme axe given below 

(1) certain valuable species are declared as ‘ protected * from lopping. 

(2) no lopping is permitted in areas liable to erosion> where aU vegetation is ' 

carefiiUy nursed up. ^ 

(3) saplings and small poles are not permitted to be lopped. 

(4) the upper one-third of the crown of all trees is protected from lopping. 
Branches over 3 inches in diameter in the lower two-thirds of the crown may not 
be cut. 

(5) A cycle ezrauring two growing seasons complete rest is prescribed. 

16. Most privately owned treelands are subjected to un-rcstricted lopping. 
Nim is generally lopped to death and even roadside avenues cro stripped naked of 
their leaves. Goat herds attended by a man going about with a sicMe attached to 
a bamboo pole is a common sight along the mtun thoroughfares la these Provinces. 
Trees react to continuous lopping by adopting a stag-headed appearance and reduc- ^ 
ing their leaf surface to the barest' minimum. 

17. Pox a correct pexBpective of the fodder situation in these Provinces, the 
following analysis by natural regions will be found instructivcT 

(t) The Himalayan Trad, 

18. In the hills, the precipitous nature of the ground acts as a limiting factor 
over pastures. Level land is difficult to come by for agricultural purposes, much 
more so for grazing grounds. Grazing of sorts is, however, available in the reserved 
and civil forests, the configuration of which compels villagers to cut grass and stall 
feed their cattle. The cultivation of fodder crops is practically unknown due to the 
scarcity of land, and livestock has to depend very largely on leaf-fodder, cut-grass 
Md by products of whatever agricultural crops are raised. The role of leaf-fodder 
in the maintenance of cattle in the hills, therefore, can scarcely bo over emphasized. 

19. The management of forests in Elumaon, more particularly, the control of 
-wl^^ing led to a widespread agitation in the past, culminating in the appointment 

of a Potest Grievances Committee which examined the entire forests administration 
in Ku^on in 1921. Thereafter, the£umaon forests w6re managed in accordance 
Luh. the recommendations of the Committee. Vast oak forests, over which liberal 
ions were granted, had been lopped to death by 1939 when the position was 
-viewed, xesolting in the stiffening of xestriotions over lopping. The general prin-^ 
p es underling the restrictions on lopping follow the Saharanpur pattern referred 
fin ^7’ • species are completely protected everywhere, other only in 

^semed loi^ities while -^ome are open to lopping without restriction: Un- 
Tin these restrictions in the poat-19B9 period have been difficult if not im- 

in actual practice. The rest period has Hitherto not drawn the 
en ion it deserves in thehillB. To ensure the enforcement of irksome restrictions/ 

seei^ ^desirable to take the villager into confidence T>y introducing panchayat* 
control over lopping. 

is hills, in the well-wooded sub-montane tract, fodder supply, 

p The tarai yields excdlent grazing practically all the year round. 

^ ^ summer, when a good bum induces fresh growth of grass, vast herds ofi 

luto the tarai from the adjoining districts. Leaf-fodder replaces grass 

advancing winter and supports vast herds of Gujafs* 
buffaloes throughout the hhabar tract. 

A village oonnoil. ' “ 
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. The estunated , coefficients of available fo 9 d supply per cow-unit for this :region 
■(Dehra'Dun and ITaini Tal Tarai and Shahar tr^ts) are as under,: — 


Grazing grounds 
A^icultural by-products 
Fodder crops 


Acres. 

*2i 

1 / 3 - 

1/60 


But .for the need .of ejownsion of the cultivation of fodder crops, and the necessity for 
stricter control 6ver lopping j ‘ the general fodder ‘situ^tioh 'in this region is satisfac- 

' " r ■ ' • (-it) Tite GaTig^wS "Basin. 

■ 21. The Gangetic alluyium,. where 70 per cent, of- land is under cultivation, has 
to find food for about 38, million cow-units. The ta^ 'has been rendered 
exceedingly difficult due to war conditions which are responsible for food shortage 
and consequent rise in prices of* agricultural produce resultmg in a continuous en- 
croachment of the plou^ into pasture lander -'In the western and central part of 
this region, usar (saline)''and'67iMr (sandy) soils provide a measure of relief to the 
forlorn cattle. In the ‘sterility 'of usar soils lies ITatum’s only safeguard against the 
all devouring cultivation. The refractory behaviour of these soils and their tardy 
xesponse to the redamatioii schemes -for -agricultural purposes, point unmistakably 
to the object they should serve, namdy,, the provision of grazing grotmds. 

' -■ ■22. The limited fodder -supply due to the scarcity pf -.gazing grounds affects the 

efficiency of cattle. This deficiency is sou^t to be made up by an increase in their 
number. ."With more months to feed a vicious 'cirqle, is formed out of which there 
is no escape.' While pasttire lands, whore available', 'yield, fairly good grazing for 
the four monsoon months .and part of the^jwint^' 'season, they provide little dse 
^c^t exercise . thereafter." , ^or. the remaining' six months'in'the year, livestdclc 
must increasingly depend on by-products of agrictilttireri" leaf-fodder 'and., fodder 
crops. The emphasis oh stall-feeding would apptar pointless if it remembered that 
except during the rainy season ‘and part 'of the’ winter, milch and plough cattle are . 
usualiy'stall-fed for the rest-of the year.' .'1 ‘ 

. 23# 'Theidireotioh .in which improverrient of fodder supply- is to be looked for 
V lies toward? the.^oxtension of area under leaf-fodder trees and fodder' crops. . , Unfit. 

for 'anything else, «<sar lands; amounting to a little under 2 million acres, provide an 
« opportunity forfthe.CToatipn of, fodder reserves.. -Simple periodic ;closurer.duTmg "the 
;■ rainy season, -accompanied by the planting of , leaf-fodder specich in all pockets , of 
good soil, free from calcareous deposits, is all that is needed 'for converting -these 
desolate - waste? mto^. fair, pasture lands. .jBf7iwr.,dsandy) lands which are confined 
largely td the rRohillmand .division," the Ganges'.(F!hblas) . .high* banks hid 'tho^ Jumna, 
xayiiie^'^royide similar -opportunities for raising liaf-^fod^er speoies'aud improvement 
- oif grazing, irtf general. r -^' ■ .1 - ^ ^ r.‘. *. 

/.-+ '24'.' Uuiirig 'comparatively recent yeaars, .the creation of .fuelTfodder reserves .in - 
rural areas? has 'specially'/eigagcd the - attention of’ the - €tovernment‘j6f _ thesfe 
•Provinod^s.. Oh March,. 31, 1946; the Bhnd,' Management ‘Circle, had-795 'phtnCtatiois . 
covering an area- of f6,186, acres.', '.SmaU, as, these plantations are, their value, lies in-, 



'i-^'si^qiw i^'it^ese'^planta-tibps will go a'flqng'.y^;^’;^ 'supplement j'f odder supplies during’ 
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25. The estimated coefficients Of aVailable food rappljr 'por* coir-unit in this . 

region are given helo^*:— * " 

Acre. 

Grazing grounds - . • • • : 1/3. 

Agricnlttnal by-products, , * '4/5 

Fodder crops . . . . * 1/25 

(tii) The GerUral India PlaUsau. _ ^ . 

26. The tranB-JtUDona tract is^t^ioal pastoral country supporting yast herds 

cattle. The sandy loams (pan/a)* along gently undulating iveU-drained plains, yield . 
excellent fodder grasses. The runds in Jhansi and similar tracts in Haroirpiix and 
Jalaun districts breed excellent cattle^ goats and; sheep. Grazing grounds ore 
covered "with tree-growth, and leaf-fodder is easy to come by. The estimated co- 
efficients of available food^supply per cow-unit arc as under : — ^ •* ' ' ' ^ 

' r ^ 

^ Grazing grounds, . - - .. .,1/3 ’ .. ... * 

. \ ] .A^ioultural^y-produots . . , . 1 . * 

;i , Fodder 'crops., ... 0*0036 . 

There is both room and need 'for the extension of ar^ under fodder crops in thi^ 
region. Leaf-fodder' plantations bh grazing lands will considerably' case the situb'-l^ 
tion during the cold weather ‘wheu“gfassea turn inedible. . ' ' ' 

APj?ElTOlXIV(3) ' . . \ ’ 

(c) By Dn. ‘ !U, D; l&anAn.* Akimax. Ntttbition Secttok. IiotiAK’ Vetebtnaux ^ 

. Eia^tiAnoK ir^rsTirro^ •' - , * 

It is now well recognised that .the fodder supply in India ^feom all organised; 
sources falls .far, short of thcjlivestQclf. requirement. , Besides the qualitative in-, 
sufficiency the food" ofiamnials in, India laclcs in quality as straw which |S 
nutrl'^onally poorer in -many respects as compared with ^een fodders constitut^^ 
about 60% of the" total roughage supply.* Except in big farms- the village, animal^ 
subsist on wheat and other cer ejil straws from April onward and the stooK. of the,, 
farmer usually finises before monsoon sets. in. During the four, monsoon months 
fodder is plentiful under normal conditions when the sun-acorohed grazing .grounds 
‘ti&n 'irto green' pasture .laiids- *1^6 is only after the end of rains that 'foddef situation 
Compels attention* ‘ hnd * 'sifBatitutes are ‘looked for^ ■vrtion both^ xato' and "cattle ‘ 
wander fari'and wide ‘in search' of fodder. The period which coiistitutes the-^ ' 
weakest link in* the "Chain of •fodder supply is, therefore^ Noveinber tb' April.’** 
Almost the entire lopping of *fdrests and road ’side avenues* takes ■'’place during this^ 
period. * ' •’ * ' . • ’* 

It has not been possible* to . cbllpct'^acourate infbriS^tion abou^’ the^ ext^t to I 
which the tree leaves are* used^ in'differ^t 'provinc to supplefeeiit^^ supply ' of 

fodder but in the JJnited Pro*^ndes \^ere accurate infoimhtioh his heto' collected^ 
by the Forest Department only 12 jTer cent, of the total livestock is dependent for 
supplementing its 'feed on leaf fodder for about 5 months *in the year ,(ljbvem.ber to 

April). With the advent of spring mo^t "of the leaf fodder 'trees bear, new folfego*^' 

^ which being toxic -in dertailL cases are 'considered unsuitable* as b£ittle feed; ''1 

It is interesting that inspite of the long' usage of tree leaves^ttle wOrkhas beOT^ * 



,at Izatnagar in collaboration with fhe Diiited* Fro vinccs Forest Department "l^ye 
. tindertaken a systematio investigaiion'to' fiid out the 'nutiients of the commoiil^ 
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fed tree leaves. Tlie is still in progress but some of flie observations made 00 
far at Izatixagar and Lyallpiir indicate that practically in all species of tree leaves 
irrespective of the date of lopping the crude protein content may be considered high 
when the figures are compared with those of the usual cultivated fodders of non- 
legumiuous variety. In some cases the protein value is comparable to that of 
leguminous fodders such as berseen and lucerne. Perhaps the ' most unique 
feature in tree leaves ' s their excessive richness in lime . In ma j ority of cases th e lime 
content ia easily twice as much as that of calcium rich cultivated fodders. The 
excessive lime content has conferred unusual lime phosphate ratio as 5 : 1 to even 
16 : 1, Although the lime phosphate ratio is very wide in tree leaves in majority of 
the samples the phosphate content may be considered opi imum when compared with 
the commonly used green fodders, - The other extract in tree leaves is rather high ; 
a fair proportion of this constituent however is made up of pigments of questionable 
nutritive value ; the crude fibre in leafy fodders is found generally low. Magnesia 
like lime is also found in relatively larger amount. 

The digestibility coefficients and the nutritive values of only a few tree leaves 
have so far been studied with a limited number of animals. According to this 
limited information available at present the apparent richness of nutrients in tree 
leaves as shown by their chemical composition gives an erroneous idea of the imutri- 
Dive value. The esltremely low digestibilitj" of crude fibre and somewhat less so of 
crude protein and nitrogen free extract are particular features in the feeding of tree 
leaves. Inspite of almost equal amount of crude protein in green oats bajra andbersi 
leaves the digestibility co-efficient of beri leaves is only about 60 per cent of oats 
or bajra. 

In view of the low digestibility co-effieijent of the important nutrients leafy 
fodders are inferior to commonly cultivated fodders of similar chemical composition- 
Leafy fodders however seem to compare in energy value to poor types of dry 
roughage though they contain a fair amount of digestible crude protein. Investiga- 
tions on the causes of lower digestibility coefficients and the estimation of ^nutritive 
value on a larger number of animals are in progress. There ore also indications of 
liver and kidney damage when cattle are fed on leaves. It is therefore suggested 
that before any country wide operations are undertaken it will be advisable to wait 
for. these results. Meanwliile half a dozen large scale experimental feeding centres 
may be started in different areaslo assess the nutritive value of the locally available 
leaves on different species of ammals. ' 

APPENDIX -IV (S) I 

( d ) By Dh. B. Maouagan Gobme/D.Sc/ 

In the following notes I shall confine myself to the drier parts of the Punjab, 
taking the dry zone to apply to a rainfall of 18'^*45'' and^the arid zone having less than 

A comprehensive survey of fodder trees and shrubs for India and Ceylon forms a 
section of a forthcoming publication -entiiJled ^^Use and Misuse* of Shrubs’' which is 
b^ng issued as Techijipal Communication No. by the Imperial Forestry Institute, 
Oxford. . This will be the most comprehensive and thorough analysis yet made jrf-our 
leaf fodder resources and should therefore be in the hands of all those interested in, 
tlie improvement of Kvestock in India. Im view of this publication the following' 
xemarl^ will he confined strictly to a summary of the position as regards areas 
deficient in rainfall, , c - 

. There are two Iflistiiict methods of using lopped fodder. One is* ^famine ox 
shortage relief measure, and this is'ghti&raliy so drastic as to harm the tree seriously ox 
M3I0AR 
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oven oauso its death if persisted in. Tliis form of use, or ratlicr misuse, is usually a 
desperate attempt to keep straying animals alive, or is alternatively the utterly des- 
tructive Tv^oi’k of intinernnb grazici's* In cither case the question of 'whether the 
tree remains alive or not is a secondary consideration and inevitably leads to complete 
disforestation. 

The other and more logical and intelligent use of tree fodder is in those few dis- 
tricts 'where it is used on a restricted and seasonal basis and on a rotation which allow 
the tree a full chance of recovery. Examples are seen the oak lopping in the -Kulu 
valley and in the use of jptcrygosperma as a hedgerow tree in Ambala and the 

adjoining districts. Another example is ,the use of ja7id {Proposopis spioigerd), 
as a hedgerow tree in Dcra Gliajsi Khan and other arid districs. - In Dcra Ghazi Khan 
it is noticeable that a good cultivator who has his field bunds properly maintained also 
has a regular succession of age classes oi jtind natural .seedlings in and around his 
fields, these trees being lopped on a very conservative basis which allows each one to 
‘deyelop a restricted but healthy .and fully productive crown. Conversely a bad 
cultivator whose bunds arc breached and neglected usually has only a few dying and 
overloppcd, 7 mKZ with no attempt at conservation of n succession of natural seedling. 

In ureas of slightly better rainfall hihar {Acacia arahic€i) is frequently treated 
in the same way but in most places the exploitation of kiJear lopping is so iinpro’i’ident in 
the dry southern districts that both the Irrigation Branch and the Forest Department 
have given up hope of maintaining hihar avenues and roadside plantations in face of 
the universal misuse of this most valuable tree. The best contribution to 

fodder is the young pods before they ripen in April but winter lopping of ’Wigs 
effectually prevents any flowers from setting seed. 

^ * - \ 

I hav<i been criticised in the past for stating that the peasantry of the west^n 
Punjab is associated, in my own mind with the complete destruction of tree gi'oui:h, but 
so 'far as one can ascertain this charge is historically correct. Soantly but reliable 
records show that the 'whole of the 'Western Punjab uplands and plains were'at one time 
fairly fully covered by forest growth and that this continued all through the Buddhist 
occupation of Taxila, in fact serious disforestation is only recorded 'within the last few 
centuries and accelerated by the In the case of Montgomezy district 

many of the original irrigation grants^ were given on a condition that hedgerow timber 
should be produced, but the general tendency in both irrigated and unirrigated tracts 
south and west of a hne adjoining Delhi, Lahore and Bawalpindi shows the progressive 
destruction of all tree growth whether natural or previously planted. 

In view of this situation one can therefore hold out no hope for tree fodder as a 
solution for the fodder problem in our dry and arid tracts unless and until the number of 
animals has been reduced to wliat can be niaintained on the a'vailablc grass, straw and 
cultivated fodder crops. Once such a balance has been -set, then we ziiay be able“tg 
make some worthwhile contribution with tree fodders by intensive planting of tree . 
species in the hedgerows, field edges and .waste lands. But so long as all. trees, in- 
cluding our long-suffering roadside and cazxal-side avenues, are being masiacred to save 
hungory herds from starvation I can sec no future for fodder tree planting in the arid 
zone, and the utmost we can attempt is the afforestation of -waste land and road- 
sides with .the* less palatable species which we have some hope of preserving. On ,the 
other hands given a modicum of protection there are a considerable number of tree" 
species 'which- will not only floiinsh but will yiold'a reasonably good quantity of high 
grade,foddcr,if iopping is! carefully .controlled and carried out 0- suitable 

season and on a strictly observed* yotation» ^ ^ / 



Amoidgst indiyidiial species ihere are some strlkiag examples of variation in tlieir 
fodder value rmder different climatic conditions* As examjjles let me quote : — 

Xi) Buteafi'onosa^ dhak or ** flame of the forest is hardly lopped at all in 
the northern parts of the C, P. where it is a major species in mixed forest, whereas in 
the pure stands of Butea along the base of the Siwaliks in Saharanpur, Ambala and 
Hoshiarptir it is very heaWly lopped on a rough rotation which aims at keeping the 
trees aUve as long as possible. This BtUea leaf fodder is regularly stored as dry 
bundles in the roofs of houses and in the forks of trees for use as an emergency 
fodder during the subsequent cold weather. When not required for this purpose the ‘ 
dry leaves are used as litter and eventually find their way to the fields ajs manure. 

{ii) Melia Azcdarack, the Persian lilac unlike the first example, appears to 
have a higher palatability in the wet 2 one than in the dry one where it is seldom 
lopped for fodder although it is a great favourite as a shade tree within the compound 
walls of village houses throughout the western Punjab. 

{iii) The pods of Acacia leucopJiloea are a favourite cattle fodder in parts of 
Madras, but although the tree is v^y common all through the Punjab dry rakhs I 
have never seen the pods used in this way. 

{iv) Although a grass and not a tree, Saccliarum spmitaneum the dreaded" 
Kans grass of northern C. P. is reckoned as being quite useless for grazing oF fodder 
there, whereas in our Pimjab torrent bed reclamation it is the first natural pioneer 
wherever sandy tracts are closed to grazing and is regularly cut for fodder all 
through the hot weather and the monsoon. 

New sources of bush fodder are also becoming available in many of our dry and 
arid zone closures which are usually legalised by the application of section 38 of 
Indian Forest Act on the voluntary application of a majority offthe owners. The 
effect of such closures is to revive the common bushes which owing to persistent grazing 
have been practically eradicated. An outstanding example is Indigofera paudfoHa 
in the Attock rakhs. It has not yet been established how far this can be used as a 
loader but as practically all the Indigoferas can be used in this way it is worth making 
a determined effort to effect a very gradual introduction of this species as a lopped fod- 
der ration^ - 

Tlie lists of species frequently published in the past by forest oflicers, starting with . 
J. F. Duthie’s “ list of fodder trees ” of 1889 and B. M. Coventry’s Punjab list of 
1900 and finishing with M. V, Laurie’s Indian Forest Leaflet No, 82 of 1945 do not al- 
ways differentiate between fodders normally used by one or other nf the domestic 
animals. Thus very long lists of species have been complied which give a somewhat 
erroneous impression of the choice of species available, particularly in the dry 
and arid zones. Again, many of the palatable species which are common in the eastern^ 
Punjab do not persist in the west so that the number of species is again reduced by thq^ 
species’ own ecological limitations. I have therefore not attempted to give a detailed 
list for the province as such a list, unless divided into a considerable number of 
regions, woidd give an entirely misleading impression. The^'main species on which * 
we must rely for our desert fidnge shelter-belt work in the southern districts are : — 

(^) Acacia arabica (jeikar) subject to the limitations stated above of its very 
easy extermination. ' . ^ . v 

{ii) Prosopis spidgera (jand) whose very slo'^ growth renders it. even moto ^ 
vulnerable to misuse. - ^ ^ 

{iii) Prosopis julifiorat the Mesquite, wliose leaves •are unpalatal^le l>ut ivlxose' 
pods produced, twice a year are a useful fodderj. J • 
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(i'O) Athizzia IjebbeJs and proccray the sirisj is reckoned in some of onr Western 
nd southern districts to he an outstendingly good cattle fodder, so much so that 
its future as a roadside tree is like the Jcilcar seriously jeopardized, 

In view of the enormous quantities of Ddlbcrgia sissoo^ the Punjab tali or shishaiu 
now being planted each year in our afforestation work throughout the uplands of the 
province a special note on its use as fodder may be justified. Normally the sissoo i" 
not lopped for fodder in the Punjab though it is listed for many other province 
including Baluchistan as being a fodder species. It is only in times of extrem 
scarcity that the sissoo is here lopped for fodder as the fresh leaves are said to produc 
diarrhoea and other digestive roubles- Experiments carried out by Lander an 
Dharmani at Lyallpux have shown that a good silage can be made from the stippe 
leaves of sissoo,^ but the'practical application of this experimental result has not so far 
proved successful. Our own attempts at maldng pit silage with leaves freshly strip- 
ped &om sissoo branches have not been successful, partly owing to the great labour 
involved in stripping the leaves from the cut branches, and partly owing to the very 
high percentage of wastage through the outer part of the sliced material going bad. 

Speaking of silage generally it is significant that now here has silage either 
grass or leaves been established on a practical basis ae a routine meaure by the zamin 
dars themselves, except in the one instance known to me of Jullundur where the per- 
sistent efforts of the late Maulvi Fateh-ud-i)in did succeed in jiopularising this type 
of storage. Owing to the amount of labour involved and the risk of heavy wastage 
from unsuccessful or only partially successful pits it appears that silage will not be 
established as a routine argrioultural measure until a great deal more of practical 
demonstration rather than of verbal or leaflet propaganda has been, done. This is 
particularly so in the dry and arid tracts where the present surplus of cattle and failure 
.to conserve any grass for cutting render silage proposals quite impracticable until a 
better regime of soil and water conservation provides a better seasonal flush of grass 
and leaves for siling. ^ 

Having first established a better -regime of fewer, animals and a better seasonal 
production o£ grass and leaves with which to build up a reseiVe of dry fodder or silage 
the question of the correct rotation for lopping of fodder tf6es has still got to be deter- 
mined. xVU wc know so far as regards the Punjab dry and aiid districts is that pre- 
vious practice lias almost entirely eliminated tree grow^th. We know from this is that 
lopping has been so destructive that tree growth cannot survive in face of this misuse. 
It is probable that once we can establish and protect plantations and avenues of fodder 
species wc may require to enfoi'ce a considerably longer rotation than is adequate for, 
the same species in the zones of higher rainfall. The proper rotation for IdJcar^ jand 
wcsgiittB and sirts will each have to be worked out on a bai^is of trial aud error but it is 
janlikely that any of these will stand up to a nxxual lopping and it can be presumed that 
a 3 year rotation in the dry zone and a 4 year rotation in the arid zone will probably 
give us the highest yield of palatable fodder. 

As regards the relative palatability of tree fodder, here again we haveriittle or no 
actual data for the arid zone, or in lact for any of our Indian conditions. In. an article 
on the role of leaf fodder in animal liusbandry in the U. P. printed in an Indian 
Vorester of 19i5 M. D. Oliaturvedi obsen^^es that as the,pold weather advances so the 
hay from fodder grasses decreases in its palatability so it is in the early spring that 
leaf fodder is of most value. He obser\*'es* that tree species of Adina BanhimiaanA 
Itlorus are rich in crude protein, crude fats, lime and nitrogen-free extractives. 
There is an ohvious lack of data on the relative digestibility of the various leaf and 
pod fodders. As noted ahove the pods of certain jLcadas are not fully utilized and it 
may he that a very simple treatment would render them palatable. Data showing 



a veryliigli nutritivevaluo for the pocl 4 ><>fP/Y)Ao;)i.vyt/?(/ 7 ora were worked otifc at 
pxir by Lauder and Dliarmani and were recently repubJiBhed in Punjab Forestry Note^ 
No, of 19435 but th^*ir UBcin prnclice ir, restricted to thcr VC13'' short period of ripening 
because once the pod hardens it is no longer very palatable. 

European experience of leaf foddeis is summarised in a recent Grotutnore Pulleiin 
No, 8 of the Mimstry of Agriculture and Eisheijcs, Lordoiu This states that as a 
result of war slicrtages of ordinniy fodders tree leaves have been much more com- 
monly u&ed as fodder than in the past, partictiJarly iuEjance, wliexe the elm ii? pre- 
ferred. The main drawbacks to leaf fodder use are labour shoitagc and the tinrfe 
required for the collection of the leaves, and as we Imve already pointed out lliis also 
applies to our own attempts with sissoo. This Iniiletin states that the following- 
species under EuropeaJi conditions have 2 / 3 rds of the food value of hay wlion used 
fresh : — ^ 

elm. lime, 

ash. ' horubca in. 

beecli. chest nut . 

acacia, 
poplar, 
villow. 

The dry leaves are said to have a higher value than the average ha*y, but it is not 
clear from t his whet her t rcc leaves Impiove in feeding value as a result of drying. 

As a further 'result of wartime thoi'tages the frnie bullctir frdicales that many 
tree fruits such as mountain ash berries, lioifcchestnuts end oak acojtiifc can bo pre- 
pared as^a mash by gi'inding, washing and adding raJt. Such preparations are more 
useful for feeding poultrj^' and pigs than cattle but this expeiience indicates tlmt cur 
own local rcsource*=J of tree fruits have not been fully exploited as a posfible source of 
fodder. Another notable develoimeut which we might follow up is the growing of 
^tinflow’^er foi* its seed crop as a food for domestic ai'iimals. This can readily be culti- 
vated in waste land hedgerows the banks between tei raced fields and amongst young 
trees in afforestation areas. ^ 

The use of caustic soda as a means of rendering course s.tirav into a more easily 
digested material is now an accepted method of irdproAring forage residues. After 
boiling wdth caustic soda the soda has to be washed out of the boiled straw before this 
is fed to the livestock, hut the same soda Folution can be u&cd over and over again. 
Given a plentiful supply of Avood fuel, Avhioh will admittedly be the limit in factor in 
most places, this method of predigest ing coaree vegetable matter si‘ch as the stalks of 
Jaint (Sesbania) and the leaves of Agave should be w'orth investigation and thorough 
trial. 

To summarize, the production of tree fodder in the dry and arid zones *vri]l only 
be justified if this work forms and integral part of a wider programme, the more 
important items of which must be : — 

(a) a sound soil and AA^ater conservation policy, which will inits/^lf greatly in- 

crease the production of herbage and jungle fodders from fallow and uncultivated 
land. . ^ ^ 

(b) the conservation and improvement of natural pastures and grasslands, and 
the closXir e either permanent or rot ational of existing common gra zing land. 

(c) a drastic reduction in surplus cattle and the rigid control of itinerant graziere 
and shepherds. 

(d) a concentrated effort in the practicaHaemonstration of ensilage and storage 

of fodders. ; 
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APPENDIX IV (3) . . 

(e) (5) By E.-E. A. Gahland. 

In tlxe traditional usage of tlxe Province it has been cnstotaaryto divide Sind 
into three parts ; northern, ccnlral and southern. These n’-ere Sirp *%-or Upper 
Sind ;^'Vicholo^ ’from about halfway between Xrarkana and Sehwaiito Hyderabad; 
“ Lar ” from Hyderabad to the sea. Eor ecological purposes a longitudinal, instead of 
latitudinal, classification is more convenient, though- here again the division will be 
into three main parts. Along the western border of the Province is a hilly region 
known to geographers as the Khirtar Range and locally as Kohistan, rising to over 
G,800 feet at the highest point near its northern end and gradually decreasing in ele- 
vation. to 500 feet just north of Tvarachi. In ihe" centre is the Indus valley where 
conditions are in the main dominated b3^ the great river Indus, as modified by the 
Sulckur Barrage and other irrigation works of varying magnitude. On the east is a 
typical desert upland region (Tliar Parkar) ; though a long its southern extremity' and 
extending across t he Indus river delta there is a region of tidal swamps which probably 
deserves to be considered as a fourth and separate class from tlie three main divisions. 

2. It is a peculiarit}^ of the Province, as a ‘whole^ that though rainfall is everj’'- 
where normally extremely deficient, averaging^ from 6 to 10 inches annually, 
the eastern desert seems to rcceivc’more than either of the othertwo classes, owing pre- 
sumably to it alone edming within the extreme outer borders of the S. W- monsoon 
which is the dominating climatic factor along the rest of western coast of the Indian 
peninsula. In the Indus valley, thanks to man’s ingenuity rainfall has become of 
steadily decreasing importance, crops being raised by irrigation over increasing areas 
and the desert area dwindling in si^e according!}’-. Qnfortunately, as Jias been the 
case in most parts of the world, the two sections of < he Province which are ecologically’' 
most primitive, the so-called barren ” hills on the west and the desert on the east, 
have in the past received hardly any scientific attention, in spite of the faot that 
conservation of the scanty flora and careful management of the very limited ikatural 
resources of such poor regions are arguably^asimportantfunct iczts of humanity as is the 
similar treatment admittccLas due to tlie poor r.nd destitute among men. Official 
"records all seem to agree in stating that the best livestock have in the past come firom 
the hill region and from the desert, thougJi yxdiether this would have been possible 
Without the advantages of seasonal migration to the Indus valley may reasonably be 
doubted. In any case Sindhi livestock of all sorts have achieved a reputation for 
cxceUencp, beyond the borders of 1 he Province, such that their export has been on a 
consic^ro ble scale in the past in order to meet a regular demand. Such an asset therc- 
lost merely by neglect to protect or strengthen the foundations on 
w lien it has been biult, nor by failure to adapt the structure so as to coincide with 
or Ranges which must powerfully affect it. In Sind before man began to inter- 
irrigation and engineering works, Ihe annual floods from the Indus 
spread fer am u ideover the valley consequent upon the melting ofthe snows inthehigh- 
1 s or the Hnnalyas where the river and its tributaries have their sources. Popula- 
tion was scanty and grazing abundant after the floods subsided. Gradually these 
^od wat^s have been brought under control by an elaborate system of embahlr- 
en s and caruils so that the rising waters can be kept from flooding to excess many of 
e lands and can also be directed further afield along canals so that crops 

n ne grown ovev extensive areas with reasonable securitv- Only a fairly narrow 
1 between the two main lines of protective embanlcments, 

yaters are retained. Thnsh primitive^ pastoral, society has 
ranirl]^jvo/.ftT settled agriculturists and this process is continuing at a 

P y erating pace since the construction of the Sukkur Barrage, which within 
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ilic large area under its conunond 1ms effectively created -vvliat amounis to, a new 
' climate by i}ie .pro\’ii3ion of pcrenwial water in its^cnnals, wlfereas the previous canal 
systems only expanded, regulated and some what prolonged, the distribution of water 
during the flood season, which happens 1o correspond roughly with the monsoon 
season in other parts of western India. It is a universal experience that simple 
pastoral peoples -wdll only abandon their traditional ways of life with the greatest re- 
luctanceandtliatthoir obstinacy is such that: they almost invariably involve their 
windling' grazing grounds in practically total nnd permanent dostruotion, by. en- 
deavouring to continue to pasture excessive number of animals, before they surrender. 
In Sind, even assuming that some part of the desert uplands could eventually be 
canalised an^ brought under irrigated agriculture, which is exlrcmoiy doubtful, most 
of the region 'ivill alwo.3?s be too high fer irrigation, as . is still today the case 
ma'nypartscfthe Indus valley, capabloonly ofproducing a scanty vegetation consist- 
ing largely of slirubs and stunted trees of which the most typical are Prosopis spi- 
, oigira, Zizyphiis, nummularis. Acacia Senegal, -Commiphora mulcul Salvadoxa pcrsica 
and oleoides, Calligonum polygonoidb®, Capparis aphylla and Calotropis proccra, all 
of which arc in varying degree useful for fodder. In addition there is the coastal fringe 
• of swamps where mangrove species, if properly ma naged, may be a valuable source of 
permanent fodder. ■ - , 

■3. -How Sind will deal with problems thus presented still remains to be seen. The 
' assumption is made above that a cb-ordinotion between pasturage in the hills and 
desert combined witli migration to the valley lands along tlio Indus is a basic factor. 

. Thisjs on account of experience in the ri verian areas of the Indus vally where almost ' 
'all the lands allocated for mauagement to the Porc-st Department are situated. 
Most of these lands Avere apparently criginally set apart as hunting grounds by the Mirs, 
who preceded the British in ruling Sind. A few may also have been poor lands which 
by, general agreement it was found convenient to keep as grazing grounds and sumps 
for draining off- surplus irrigation water from neighbouring fields under clutivation. 
Those usually surround one of shalloAv deprtseious, known as“dhand3” some times of 
ln.rge extent and holding more or less perennial water Avhich arc STieh a characteristic 
•feature .of Sind and ore perhaps remains 03 earlier beds of the vagrant river Indus. Altho-. 
ugh tbelahds under the Forest Department management arc almost all in tberiverian 
tract of the Indus valley, their ecological status is forcib]3’‘ varied hy whether they are 
' inside or outside the protective embankments and arc accordingly watered either by 
the mrrcstrmned annual inundations of the Indus, .or, if inside the protective embanl^ ■ 
ments, have to rely principally on gottihg canalised irrigation water. For. the former 
the acreages receiring water and the depth as well as duration .of .watering of oouise’ 

•• ■ vary from year t.o year. Even in the' best years however there are ahva3>-s some high- 
lying sand dunes and elevated stretches ofland which arc abovo-high -wafer level. .The- 
actual levels of the lands- also are .perpetually changing as silt is dep.ositgd or washed 
' away and large' scale complete erosions by the river, as -well as now depositions else- 
where in the form of low, mud flats or sandbanks, which ipay either.be raised to higher 
-Ic-vnls or again .washed' away in subsequent years, are constantly taking place. .All ' 
these parts of the forei^t estate arc therefore subject to constant change and the practice 
: of forestry under such conditions necessitates ateclmique very different from standard 
methods enrployed elsbwhere'; ‘Tree crops hoAvever have a .great, advantage o-ver 
ordinary agricultural crops in such areas that Once established thej’ ,oain stand' 0Qnsi-> 
(Icrable amounts of flooding, if, their heads are above wdter;.or alternatively caa con- • 
,^inue to esdst through one or liroro years when water does not rise sufliciently.f o'.fiobd 
, the land, provided that they have got their roots down.to moisturc-soil below ^oimd 
jevcl, In the uprthern end of the Proyincio^ tho-yrincipal tpep grown is liosopia- 
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sploigcTa (kandi^ witli Populiw oupliralica iinpoitant in. some jdaccs. In tlic 

soatlicrn kalf there is the marked difTercnce that Acacia arabica (babul) forms about 
80 per cent, pure crops , this c’l inge in species being due to frosts in tlio northern half 
of the Province, which babul will not tolerale so well .ns /jand/; Both these species> 
however arc of value for fodder puriioscs as well as for the production of feel foe which 
they arc principally grown. Babul is specially valued for its fodder and the pod 
season, Avhich opens about April is eagerly awaited. Kandi pods, which are also 
utilised for fodder, form later than those of 6a6M7,thu3 supplementing the fodder supply 
and extending it all through the hot season until the floods start. The leaves of 
babul are valued to improve milk and nutrition during the cold months of the year, 
but their remove'' has to be severely restricted In order to prevent damage bo flowers, 
ruin of the pod crop and consequent lack of seed, which is requir d in very largo 


quantities, for the annual .sowing operations in the iiveri.an are.as which are either 
being newly formed by sufficient depositions of silt, or where, in laud.s fiirtlier away 
from the river, the h''ight of inundation has been paticularly siiiLiibly for regeneration. 
Out of some 1,120 square miles under management by the For.'sb D^j^artment approxi- 
mately 1,003 square miles are usu'dlj’ open to grazing. As well as the fodderdirom 
the pods and leaves, there arc in many places excellent iia'urnl grass crops, 
which spring up vigorously after the floods subside. Of the above 1,000 square miles 
about thr'^e hundred are usually available for all animal'’, i icluding sheep and goats 
while from the rom'^iiiing 700 square miles sheci> and goats as well as oam'’ls. have to bo 
excluded owing to tJic damage done li}’’ browsing on the tcj’der shoots of young tree 
crops which have not j'et grown above the reach of fiesc voracious animals. It is 
however a special feature of forestry in Sind, which has been developed onlj' in recent 
years, that the co-operarion of the herdsmen of flocks of sliocp and goats '.s obtained 
and utilised imdcr careful supervision to carry out the cleanings and .spaeings required 
in. dense crops of young babul, whereby the herclmen obtain tbc loppings from the y oimg 
trees cut out by tbcm in these cleaning and thinning operatoins, thus* getting an 
abundant, supply of green fodder for their a’limals and at the same time assist the sil- 
vicultural well-being of the crops by proper spacing of tbe young trees. The superior 
germination, obtained from babul seed, which has pa*’sed through goats is also a Well 
Imown way, in which these, animals, which in many parts of the woi-ld have been 
responsible directly for so much erosion by destruction of sparse vegetation on 
bill sides, are useful, under control. In recent years there has been a steady 
increase in the nuirfeera of all animals brought into the forests for grazing. - 
This way be partly duo to unusually good crops of grass and other fodder being 
available on account of a series of unusually high inundations. It is however also most 
probablj’’ due to steady decrease in other areas available for grazing in the Indus 
valley as more and more lands are being brought under permanent agriculture with 
better prices for crops and increasing canalisation and wider facilities fpr irrigation. 
Decrease in available fodder in the hills may also have been a contributing cause^ but 


numbers for Which 

the Forest Department lias received fees are — 



1943-^ 

1942-lS^ 

Average 

40-^1 

42-43 

Homed cattlo • . 

. • • . o*'>»noo 

70,600 

' 65;142 

Goats and Sheep 

.. .. 181»558 

167,016 

134.626 

Camels 

2,4 8G. . 

1,660 

1.042 

Other** 

• * 

2,2J0 

1.170 

3,016 


Total .. 281,833 

240,712 

203,625 
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.4. .'Tkoiabovc admissions iiXcludo those to tho *' ihl^d' -'*■ parts'df the '^IffoteS - 
estate, - that is to Say lands’ cut ‘off hy -'the protootive omBiiiikmqnt’s - aloi^’ the’ rive'" 
-and so xoooiving water only by special sluices ’in the embankments or from tho Publife " 
Works Department canals.' Por rnany years most of these " inland ” forests have 
• been some of the poorest parts of' the estate/ much of them being very dry” or else 
“ hdlar ” land so impregnated with salts as to prohibit^almbst all vegetationi except 
perhaps scattered bushes of Salvadoro 'persied (khahicr); or on better-but dry-areas 
rather stunted Frosopia spioigera '(Aowdt), "with TamatiX'spp ’{Lai) in depressions. . 
where water wop -apt to stagnate. More recently as the Sukkur Barrage and other 
irrigation- works have made more Water available and 'brought it. to areas there- 
tofore beyond the reach of irrigation, -the Forest Department has evolved a' technique 
for developing these -lands ■which holds out great promise of being highly success^. 
The method employed is to pro-^de for irrigation from the Public Works DepartmeB.t 
canals in much the same way as is done for ordinary agricultural lands and. then to 
raise trees from seed, sown in lines, usually wth intervals of 38' or 40' between the 
lines, the intervening lands 'betweoeh’tlid'lines^' of tree seedlings being leased out for 
cotton or grain crops for several years until the 5 *oung saplings in the lines become too 
big to permit profitable arable cultivation beneath their shade. Thereafter the Whole 
area between the Hues of trees is put do’Wn to grass imtil tho former are ripe for ex- 
ploitation as fuel at from 15 to 25 years old according to locality. Then ’they are • 
felled and the whole process is repeated. This system not only promises to increase 
greatly the production of fuel on such areas, hut has also proved financially pro- 
fitable. Thus, what Were formerly chiefly useful as grazing grounds for oamela, ai;e 
steadily being transformed into intensively managed estates. As hahul has already 
.proved suitable for such plantations, ahout 2/3 to 3/4 of such areas in which babul 
is planted ■will he most valuable grazing grounds, where a combination of grass and 
tree fodder -vvill he available. Experiments with other tree species are also in progress. 
Much still remains to be done and extensive scientific research is urgently needed to 
work out the best combinations and rotations in this system of alternating hus- 
bandry, which is in its o’wn ^Yay a development of the principles underlying the in- 
creasing use of temporary grass leys in England. There seems no reason to doubt 

- .that, where a demand for. high class grazing for high grade oattle* and for milk 
production can be developed and lucerne or similar expensive fodder crops can bo sub- 
stituted for Belt sown grasses, after 4 or 5 seasons vmder arable crops , the productive 

L. capacity of such' areas oould bo inorcaed sufficiently to solve many of the problems 
^ now’ facing Sind. Ihcroasing demands for milk and oattle coinciding with the spread 

- of irrigated agrioulture and a consequent decrease of common grazing grotmds, oom- 
'■;;hined with lack -of planned’production of fuel, -and fodder crops must ino’vitably' 

-,f esult in 8erious.,dislooati6n’of the rural economy of the Province. By careful dis- 
v'trihution - of -estates managed^ on these lines, throughout all the Province bn' an ade- 
quate scale, IpqaLdemands for fuel and fodder, could met and properly co-ordinated 

'.k. .with thb export df-fufel, milk and corh Surpluses to-ttrlian centres. Such estates could 
also become valuable ooutros for schemes of co-opertivo'^marketing and for demons- 

- tration ^'f no w ideas, in the mechanisation of agrioulture, power irrigaton and aiTnilft,. 

y -developnicrits for which a shortage, of manpower renders Sind an almost ideal location, 

- As forest plantations alone, , or 'as. pastures alone, it is, tmlikely that they.' could be -. 
• managed at a profit at present. Handed. over for ordinary agricultural' development ' 

these lands, like all others, would, Bo almost certainly turned to maximum cash pro-, 
duction tmder arable crops.' , By.cbmhining fuel and tree fodder produtiph .-with- pas- ' 
turage and rotating these with arable^ crops,' several useful and mdo,ed'vaiu able' piir- 
'■ poses .can be economically .combined. . ■ ’ - , - 

. ‘ ' 6. 'Wlule therefore the plaoe of fodder from fre^a and shrubs in tbis Prownoe may ■ 
hot appeear supexfioially to be of great importance,' it pro’videb a necessaiw link in a 
M3IOAB . ^ j 
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of laad utiliaatioa metliodB. In the dty, liULa and in %h^ deaei^s^ on the < £l of 

^dua yalley, fodde? firom ahraba probably repreaents at least SO^par oent.-of^ the pro-- 
dactive oapaqity, of these two zones* In the Indus valley, where irrigation, 'oosts neoes- 
aitato a high standard of utilisation of produotive oapaoity, the use of tree fodder in 
.combination with fuel production is of oonsidorablo importance. The possibilities of 
.ehrub fodder production under troea also^appears to merit thorough researcli,in con- 
junction with parallel rosoaxch in shrub fodder production in dry zones. The proper 
: management of mangrove growing on tidal swamps along tne coast is a kindred sub- 
^jeot for research, about which nothing has so far been done in thig Province- It* is 
-possible that experience in ilands where climatic conditions are more favourable to 
..grass crops may in the past, have under-rated the value of shrub fodder. Now that even 
dead timber has been proved capable of conversion by suitable treatment into 
palatable fodder, the nutritional value of loaf fodder from trees and shrubs deserves 
. thorough re-examination in the light of neW khowlodge of digestive processes. 


BB^F DESaRimOHr OF sdalE fobdbb trees anossbubs in tbe 

* 'PROVINCE OR SIND. 



\ Soientifio nniniJ.' Sinelhi name. ‘ - Description- 
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APPENDIX tv (2) \ ■; 

(f) Bv Sabbas Bakabttb S. PCabohaztb Sutob, L. Ag.,CoiaMissxoN] 3 it roB AgbIcttb^bB, 

Patiala, ' '' a . 

Patalia State forms tliat part of the Punjab where in the extijeme northern part 
of the State, the climate is cold while in the southern part of the State, -it is comple- 
tely dry and arid. Thus all extremes of temperature are met with in this area.-. Vast 
areas of land are canal irrigated. Well-irrigated but still' there are large, tracts of the 
State which are climatically dry and consist of arid regions, suchas Bhatindal, Nar- 
Wana and Narnaul. It is particularly in these arid regions that the scarci-t^ of fodder 
for cattle is generally felt, while in those parts of the State which receive suffiOient 
rainfall or have been traversed by canal or well Water, there is ho trouble of fodder. 
It is particularly in these arid regions of the State that the use of leaves' -and^ soft 
twigs as fodder for cattle has been in vogue. ' * • C • * 

It may be a matter of coincidence in nature, observable in these .districts parti~ 
cula^ly Narnaul that the cattle fed on leaves and such green shoots when available ' 
are generally ^out and strong in physique and quite healthy to look at. Such parts ‘‘ 
of the State have been inflicted with fodder famines firequently on account of failure 
of seasonal rains and the cattle of this area have learnt to make use of availablolcayes,.^ 
- and also have thrived upon it. . The famous breed' of cattle which hhs establishfedr 
itself within this dry and arid region, is known by the name of " Hariana breed I 
Dhainoh' andXarhota Cattle Pairs of Namaxd attarct large number of cattlb- breeders 
feom ’within ^d’' outside the State. -The’ total' number’ of "transactions of'j 
animals at these cattle fairs during the year 2002 (1945-46) was 22,277. 

The fodder 'trees and shrubs which are playing an important pait to meet the' 
feeding requirements of the cattle of the dry areas are as under : — 

1. Zizyphus Nummulava ; (Jhari Beri shrub) --- 

2. Acacia Arabiea, (Kikar) 

8. Pious Beligiosa, (Pipal) 

'4. Cappris BDorrida (Hihs) : 

6. Calotropis Gigantea (Ak) 

6. Dalbergia Sissoo; (Shisham) ' . " ’ , 

7. Azadiraohta Indioa (Nim) ' y 

8. Jand. - , . 

7. Zizyjihus Ntiimmulava, {Jhari) Beri shrub. • ' 

This shrub is 'used both green and dry. The leaves of this shrub are • storeil' 

' when in excess in the rainy season and fed during winter. It'grows, wild- during 
;• rains and With little moisture makes vigourous growth. People out the Voung twigs' 
■;and leave them to dry in .the fields for a day or so. - On the nesct day the twigs are- 
beaten' ‘With a stick and when all leaves are separated 'then .these are’- storedl Thes'e 
, leaves are known as Palla." It is one of the finest feed for the cattle in winter. Iifi 
is fed as siich or' is mixed "with other fodders. • ' ' ' ’ 

2. A.caoia Arabiea. {^^har.) , _ ' ‘ ' 

■This tree is generally foimdin dry tracts. It is mainly fed to the goats and camels. 
Its young branches are . out do'i^ from the trees and chaffed into' - fiuw 

fodder. This is usually fed ^eem . In o.aae of soaioity- of fodder in the irrigated aieM' 
on aoodunt of fodder famine,.this tree is used for all the cattle. Its fruit while green - 

' and fresh is given to the milqh ca'Mlo. . . . -1' . 

B,' Ficus Beligiosa,- {Pip(J)t ^ 

Ba iea'm ‘wbile.g^e’n aie to go&ts and 



4 . Cappris Borrida, {HindsJ) * ' ' • 

T Its loaves arc ,ascd for feeding goats and onmels, 

S* Galatropis, Gigantea, {Ah.) 

It is used aa fodder for grazing goats only. , 

6. Balhcrgia Sissoo, {Sliisham). 

Its leaves arc used as fodder for only. 

7. Azadiracliia Indica (Nim). 

Its leaves arc used as fodder for comcla only. 

8. Jand. , ' 

Tlio leaves and furit of tliis tree are fed to cattle goats and camels. 

The only method of increasing the supply fodder received from the fodder tree 
is that l}eforo the setting of the rains, the seeds of fodder trees may bo obtained 
fiom the Forest Department ^and spread in the uncultnrablc Tvaste and 
Shaxolat Dch of the ,villages in^theso areas. These trees require no plantation -and 
aijB automatic growers. Onoo tlieir seed is spread these go on multiplying and as 
such the whole area is covered, by these trees within a short time. The work can bo 
taken up by the village Ponchayats. The expenditure can bo met from the Rural uj>lift 
Budget. These trees should not be gronm very far off from the villages in order that 
fee v illagers may get-tho maximum benefit out of them. 

It is really a good plan and it will decrease the expenditure of the farmers who 
have now to import fodder from other places on high cost during famines and will 
enable them to m.cct the fodder requirement of their cattle within tlieir own villages 
in such .emergencies. ^ 


APPENDIX IV (4) ; 

AMENDMENTS TO FORMS NOW USED FOB PROVINCIAL LIVESTOCK 

RETURNS. 

A NOTE BY THE IkbIAN CDUNOIIj OF AGBrCOBTUKAn ReSEABCH. 


It will be recalled that at its meeting held in Madras in 1936 the Animal Hus- 
bandry Wing considered a note on the standardisation of the tables appended to the 
^ iumual reports of Civil Veterinary Dopartmenb of Provinces' and States. The stand- 
ard table suggested in the note were accepted with minor modifications, and ’with*' tlie 
approval of the Central, 'Provincial and State Governfaxonts were introduced in 1938-'..' 
39. Minor modifications were since found necessary by indiyidual Provinccs in th^/;-* 
light of 'expierience of actual use of the tables. These were accepted off and on and 
adpoted in such* a manneifns not to affect* imiformity. ^ ^ 

Recently the U. P. Government suggested the inclusion ofthc following tables 
in the Annual Report of their .^imal Husbandry Department : — 

{»). Number of farm bred and purchased breeding stock issued during the 


year. . ' ' . ’ 

* (*i) D. Statement showing the numbers p£ approved bxioka at stud. 

’ -E.^Stdtement. showing the numbers of approved rams at stud. 

- 5 '-fF.' Statement shoT^ng numbers of approved :boardB at stud. *- - 

(iVi) '^^i^bstraot of particulars regarding annual livestock- fairs held dmnng ^ 
the year** * * " - ' ^ : 
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B. Abstract of particulars regarding auniial (as well as one-day) live stock 

Devi's held during the year, 

(iv) Statement showing the 

(») Statement riiowing , the. number of Ghee-grading Stations opened and 
expenditure incurred. 

(mi) Statement of Egg-grading Stations in the United Brovinces. 

, (vii) 'Statement - -of birds reared at Government Central Poultry Farm, Luck- ^ 

■ now.. 

(viii) Statement showing tanks req-uisitioned, cleaned and stocked. 

■ These tables are ob-viously necessitated by the extended acti-vities of -the’’ 
Bopartment, and sonxe of the items axe a modification of the information already 
embodied in the standard table. 

In -order, however, to- retain uniformity- in regard to the -material hitherto, 
incorporated and in prderjbhat their comparability with previous years as well as with 
data from other Pro-vinoes may not be affected the fj.P. Crovemment are keep- 
ing the order of the standard tables intact and adding the rieW ones to them. 

"When including, this item in the agenda it) Was thought that -the revision of the 
tables recommended in 1936 shoidd be considered, but as no amendments or 
proposals’ for addition have been received from Pro-vinoes other thanthe U.P. and as 
the expansion -under the Post War Schemes is still going on in all Provinces the matter 
docs not appear to be ripe for considera-tion at this meeting. Further, an important ' 
change in the method of presentation ofbreeding results in the annual reports of Cattle 
Breeding Farms has been accepted by all Provinces as a result of discussion at the 
Ad-visory ’Board. The change has not yet been introduced and it is not known how 
the new form -will work in practice. A summary of this also should find a place in 
the-Bepaxtmental-Reports.- It -appears, -therefore^ desirable- to- defer consideration 
of the revision of main tables to the- next meeting of the Wing, and it is. suggested 
that as amendments and corrections are' formulated they sho-uld be shbmitted to’the. 
I.C.A.II. for coordination and the drafting of amended uniform tables. Meanwhile^ 
any changes desired may be ..’incorporated after the standard tables as'the tJ. P-! 
have done. ' .... , . 

Apart from what Provinces may themselves have to mggost, the oO-ordination 
-w-ork at the Centre reqimes imformatiori in regard to the number of farros' in the Pro- 
vinces and States, the areas of the farms, the acreage under cultivation, the strength 
- - of herds and flocte maintained, their productive capacity and the number of breed-^ ' 
'f, jug males issried. This information is at present being collected by correspondence.’ 

will facilitate the work of all concerned if the information is incorporated, in the 
attached form in the Annual Reports of Animal Husbandry Dopartmehtsr A speci- - 
men table is given' for each species of Li-vestook. These tables also -will be re-visod 
in-the light of experience when the; general re-vision is taken up. 


breeding results at the Government Farms. 
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TABLE (a) ' ^ 

temtmtskowinff tJte location and other jHzrlicutars of Zdve^och Farms in the Frovincef 
Us 1 ' during 

(o) Oattle and JSujfaloos. 
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TABriB......(6) > 

itatAmetU showing the loOoUion and other parlioulars of LiivesCooh in, the Prooince^ 

State . .during-,,', 

(fe) Sheep. 



Aim A, m Tun Farm. 


- • 

* Strbkqth ot* trb 

FROOK IK RAOH ISaBRO* 

ITamo and addreas 
of farm* 

Total. 

Under 

cultivation. 

FuTpoao of 
tho farm 
and flook. 

Srccd. 

» 

dumber 
> Rama. 

Fwoa. 

Xfoznb.?. 

1 

2 

B 

4 

5 

L O 

7 

8 

\ 



& 

i 

1 

1 

1 

• 

1 


\ 



' 

. 


1 

1 



i 

1 i 

— 


]^I7MI1ER OB' XtAMS XaSURD 

niTRIKG X ' . ' 

AvBRAaH uroot. viEi.i>-^En-* 

' , ITBAn. ’ 








RBUABKa. ' 

Vear un- 
der report. 

Xiaat year 

Year be- 
fore last. 

Rama.- 

’ 'Rwea. 

Xiamba. 

-* * 

9 

10 

11 

12 

18 

:14 

; 18 

- 



. 








j 


- 



J 




» ■ ■ 



- 


■ 

“ “ *■ 

- _ 

• 


* 





■* j 

• 

ti 


-V,' , ‘ ' 

j . > 

; 

1 

' .1 



afis 


Btatemi. 
State. . 


TABIiE. 


.( 0 ) 


showing (he location and other parlittulars of Livestock Parms in ifie ProvinoV 
Slate during the year 

(c) Qoats. 




Ak&a. of Fasm. 



I SritEKOTZl OF THE HEKD 

1 ' IK EAOn BBEEn. 

Kama and 
of i 

1 









Kamo and address of ' 
farm. j 

Total 

Under 

cultivation 

Purpose* of 
tbo herd. 

Srccd. 

✓ 

Buoka. 

Xlocs. 

Kids. 

t 

1 j 

2 

3 

4 

6 

0 

7 

8 
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TABLE. 


. » . (<?) 


Statement showing th^ location, and other partioulars ofidvestooh Farms in tTie ProvinceJ 
State ' during the year 

{d) Poultry. 



AxtcA. or xicn IT^xi.^. 



XTctmbbs of Bxm>s of baoie 

BItFBX> 027 TSB FAB3U. 

and addresB 
or farm. 

Total 

Under 

cultivation 

Purpose 
of the 
farm and 
Hock*^ 

Sreed. 

Cooks* 

* Sens. 

Ohiokens. 

1 

Z 

3 

4 

‘ 6 

6 

7 

8 

' i 




! 

* 




IfllTMBBB OF OOOKSXmnS ISStTBO 
* poB BBBBniKO noBCKra 

SxruBSB OF Saxohiko bogs 

SOIiO OTTBIKa 

w 


« 






Average 


'’^ear un- 
report 

X^ast year. 

Year "be- 
fore last. 

T'ear nn- 
dear report! 

Xtwt year. 

ITear 

before last^ 

annual egg 
yield per 
hem 

BEiusass. 

o 

lO 

11 

12 

13 

^ 14 

15 

16 . 










r 

^ j 



* 

1 

' ’ 

- . -1 

* •'f 1 



er 

- 


- V * 

f 

« 

' T \ 

• j 

< ^ ^ 1 

•• 

1 




. 1 
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TABLE (cj 

Statement showing location and other partioulars of Livestock Farms in (he Province! 

State 

‘ ■ (®) Other Livestock 


rr 

Abea or Tins fahk. 

PurpoBo of 
bho Form and 
Lord 

4 

Bneed* 

and 

spicoa. 

S 

JCumlior 
on tho 
form. 

0 » 

i 

1 

j Kkkar'^s* 

7 

ITfime and addrcsB of 
form* 

* *" 

X ^ 

Total. 

2 

^ i 

Under 

oultivotion. 

' 8 

b 



1 

- 

! 

i 



i 

1 

e 


1 
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APPBISTDIX V. 

HESOLVTIONS passed at the silviculture conference 194E 

ITEM 8. PASTURE AND EODDER. 

Names of CommtUee IHumbers. 


WHEPBAS 

(0) It has been, represented that in several Provinces and States there is no de- 
clared policy in respect of Pasture andPodder. 

^ THIS CONFERENCE RESOLVES THAT 

(1) The attention of Ove Senior Officers Conference he drawn to the importance of 
ensuring that policies on this subject are formulated. 

AND -WHEREAS 

(b) The policy of the past two decades has been to limit the powers of control 
over the grazing animal by forest officers and to reduce or abolish charges made for 
forest grazing. 

(c) Tliis policy has led to an excessive concentration of livestock of low quality 
on grazing grounds which has caused the progressive deterioration of the pastures 
and has reacted in soil erosion on a significant scale. 

(<?) Great improvement of deteriorated pastures is possible by the correct appli- 
cation of up to date technical knowledge and experience. 

THIS CONFERENCE RESOLVES THAT 

(2) The attention of the Senior Officers' Conference he drawn to the fact that extensive 
measures of pasture improvement are prevented by the failure to implement the resolu- 
tioriiyof past conferences on the svigect of control of the grazing animal. 

(3) To prevent the further deterioration of pasture it is essential that the incidence 
, - of grazing be limiCed totheharrying capacity and that, after being grazed, pasture should be 

given rest to recuperate e.g. some form of grazing regulation such as rotational 
periodic closures. 

(4) Limitation of graznlg incidence^niust involve the exlusion of-oxcess livestock. 

UtiUty cattle both draught and milch ’sh^ld' he given preference of a'dmissiou to 
pastures. s' 

(6) Collateral research* on.pfoblems arising out of the items above should be 
undertaken. ^ 

^6) The attention of the Senior Officers’ Conference he drawn to the fact that. ■■ ' 

(i) Effective limitation is most likely to be achieved liy 'economic pressure' 
aimed at the eliminatiou of animals of least economic value; It^is thereforc'desir-' 
able that grazing charges should be reintroduced where already abofish*^ or b'e 
enhanced xmtil the demand is reduced to balance production. 
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(tt) Tlie increase of revenues accruing from (*) above justifies more 
espendiinire on pasture improvement'and provision of grazing facilities, dt is 
therefore desirable that measures to this end should be taken and adequate staff 
provided for supervision. 

AbTD •WHBBBAS 

{e) The fodder problem ia many Provinoos and States is urgent and cannot be 
solved immediately by direct methods alone by means of limitation of incidence 
and regulation of grazing, 

THIS CONFERENCE RESOLVES THAT 

(7) Every effort should be made to supplement existing fodder and grazing resources 
by indirect methods such as introduction of grasses^ legianes , and fodder trees, and 
enzouragment of hayrnajdng arid ensilage, 

AND WHEREAS 

(/) In all future legislative esactmonts for the management of private estate 
forests and waste lands, provision for limitation of incidence and regulation of 
movement are essential in the intresets of soil conservation, animal husbandry and 
fodder and grazing lesoufces, . ■ 

THIS CONFERENCE RESOLVES THAT 

(8) The attention of the Senior Officers Conference be drawn to the necessity for 

such provision, ^ ^ ^ 

AND WHEREAS 

{^) Browaing particularly by goats has caused excessive and' incalculable 
damage to forests and grazing grounds has aggravated soil erosion. > 

THIS CONFERENCE RESOLVES THAT 

(9) The attention of the Senior Officers^ Coifere 7 ice be invited to the desirability of 

^ ^adopting strong measures to the exclusion of goats ‘and otl^jbroiosers fimn '• 

forests and grazing grouT^ds. ‘ 




